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Blood: Methaemoglobin in-; Determination of. W. C. Stadie, 176. 

Blood Plasma: Fibrin, globulin, and albumin nitrogen in -; Determination of. 

G. E. Cullen and D. Van Slyke, 226. 

Blood: Potassium and sodium in small quantities of -; Estimation of. B. 

Kramer, 177, 

Blood Sugar: -Concentration and-methods. H. F. Host and E. Hatlehof^ 

304, 

Blood: Sugar in-; Determination of. 0. Folin and H. Wu, 227. 
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Borto Acid Modiflcatlon : Kjeldahl method for the analysis of cereals and soils;- 

of the. F. M. Scales and A. P. Harrison, 223. 

SortiBO Petroleum: Toluene-petrol fraction of-; Eectified petroleum spirit from 

the. W. A. Silvester, 338. 

Braunetein’e Modification: Urea;-of the Morner-Sjoqvist process for the esti¬ 

mation of. A. H. Todd, 229. 

British Bast Africa: Milk in-; The composition of. V. H. Kirkham and A. C. 

Barnes, 298. 

B.P. Ointments: Phenol and salicylic acid in-; Estimation of. G. D. Elsdon, 

372. 

Bromides: Cyanides, cyanates, and-in the presence of each other; Estimation 

of. G. Velardi, 147. 

Bromine: Organic chlorine or - by the chromic acid method; Estimation of. 

P. W. Eobertson, 147. 

Bronses: Ancient Eastern-; Composition of. M. Chikashige, 390. 

Browne Polymerisation Test: Chinese wood-oil by the-; The induence of the 

free fatty-acid content in the valuation of. P. E. Jameson, 328. 

Bufter Mixtures: Titration curves without -; Colorimetric determination of. 

L. J. Gillespie, 240. 

Bulb: Distillation connecting-. C. M. Clark, 242. 

Burette: Gas analysis; Weighing-for. E. E. Weaver and P. G. Ledig, 318. 

Butter: Coal-tar dyes in-and margarine; Detection of. (Notes.) G. Van B. 

Gilmour, 173. 

Butter Pat: Crismer value of-. L. Vandam, 19. 

Bttttw: Fats of the coconut group; A new method for detecting adulteration in- 

and for estimating. G, Van B. Gilmour, 2. 

Butter: Neutralising agents in-and similar products; Detection and estimation 

of, L. W. Ferris, 369. 

n-Butyl Alcohol: Reagents from-. R. Adams and C. S. Marvel, 145. 

Butyl Alcohol: Saponification numbers;-as a medium for the determination of. 

A. M. Pardee, R. L. Hasche, and E. E. Reid, 268. 

Gacao Nibs and Husks: Methyl alcohol in-; Estimation of. Yon Koers, 413. 

Cacao Shell: -; Toxicity of. Marchadier and Goujon, 20. 

Oafleine: Coffee mixtures and so-called caffeineless coffees; Estimation of-in. 

E. Vautier, 333. 

Oafleineless Ooflees: Caffeine in coffee mixtures and so-called-; Estimation of. 

E. Vautier, 333. 

Calcium Cyanamide: Cyanamide and dicyano-diamide in -; Estimation of. 

Marqueyrol, P. Loriette, and L. Desvergnes, 337. 

Calcium: Iron and aluminium salts; Estimation of - and niagnesiiini in the 

presence of. E. Canals, 426. 

Calcium Phosphates: Precipitates; New method for the physico-chemical analysis 
of. Application to the study of-. P. Jolibois, 65. 

Calcium, Strontium, and Barium Compounds: Microchemical identification of 

soluble and insoluble-; Iodic acid as a reagent for the. G. Denig^s, 273. 

Calomel Electrode: -; New. A. E. Koehler, 240. 

Calorimetric Method: Standardising thermometers by electrical energy; - for. 

T. W. Richards and S. Tamaru, 342. 

Camphor; Chinese crude-; The examination of. E. E. Dovey, 220. 

Camphor: Water in crude-; Rapid method of estimating. K. W. Lane and 

0. F. Lubatti, 186. 

Cane Sugar: Determination of-; Cryoscopic method for the. H. H. Dixon and 

T. G. Mason, 136. 
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Oane Sugar: Determination of-; Double polarisation methods for the. 0. W. 

Rolfe and L. F. Hoyt, 224. 

Oarbon: -; Rapid estimation of, L. Lescoeur, 381. 

Carbon Dioxide : Air and flue gas; Indicators for-and oxygen in. L. H. Milligan, 

D. 0. Crites, and W. S. Wilson, 426. 

Oarbon Dioxide: Alkali bicarbonate containing carbonate; Estimation of-in, 

W. Hartmann, 459. 

Carbon Dioxide : Fermentable sugars; Estimation of-and. A. Slator, 373. 

Oarbon Dioxide: Krogh’s method of micro-analysis; Estimation of-, oxygen, 

and combustible gases by. H. O. Schmit-Jensen, 183. 

Carbon Monoxide: Air contaminated with motor exhaust gas; Determination of 
-in. M. C. Teague, 459. 

Carbon Monoxide: Air; Rapid estimation of - in. A. R. Lamb and A. T. 

Larson, 56. 

Oarbon Tetrachloride: Vanadium compounds by means of ——; Analysis of. P. 
Jannasch and H. E. Harwood, 63. 

Carbonate: Alkali bicarbonate containing -; Estimation of carbon dioxide in, 

W. Hartmann, 459. 

Carbonate Rocks: Combustible matter in silicate and-; Estimation of. A. C. 

Fieldner, W. A, Selvig, and G. B. Taylor, 110. 

Carbonates: Cow s milk; Carbonic acid and-in. L. L. Van Slyke and J. C. 

Baker, 189. 

Carbonic Acid: Cow’s milk;-and carbonates in. L. L. Van Slvke and J. C. 

Baker, 139. 

Carbonisation: Coal; Comparative method of determining the heat of-of. Or, 

Weyman, 309. 

Carbonised Substances: Heavy mineral oils; Relation between the quantities of 

tarry and-in. W. Steinkopf and H. Winternitz, 420. 

Cassia Oil: Lead in-; Rapid method of estimating. 0. F. Lubatti, 186. 

Cattle Foods: Oat straw and-: Sugar in. S. H. Collins and A. Spiller, 175. 

Cellular Tissue: Starch enclosed in - by means of ammoniacal copper oxide 

solution ; Estimation of, F. Kaulferscb, 378. 

Cellulose: Copper value” of -; New method for estimating the, and the 

valuation of the quality of-, E. Hagglund, 21. 

Cellulose: Gelatin, -and varnishes; New turbidimeter for solutions of. S. B. 

Sheppard, 193. 

Cellulose: Rubber goods; Determination of - in. S. W. Epstein and R. L. 

Moore, 236. 

Cellulose: Woods; Determination of-in. S. A. Mahood, 416. 

Cellulose: Woods; Estimation of-in. W. H. Dore, 230. 

Cement: Rapid tests of. A. Cavazzi, 56. 

Cereal Products: Acidity of-; Simple method for measuring the: Its application 

to sulphured and unsulphured oats. V. Bircknpr, 19, 

Cereals: -; Moisture content of. O. Nelson and G. A. Hulett, 100. 

Cereals: Kjeldahl method for the analysis of-and soils; Boric acid modification 

of the. F. M. Scales and A. P. Harrison, 223. 

Charcoal: Adsorption by-. Relation of Service time to adsorption and absorp¬ 

tion. H. H. Lowry and G. A. Hulett, 336. 

Chemical Analysis: Membrane filters;-with. R. Zsigmondy and G. Jander, 30. 

Chemical Anal3rsis: Ultra-filters;-with. L. Moser and Kittl, 429. 

Chemicals: Pyrotechnics; Short commercial analytical methods for the determina¬ 
tion of purity of important-used in. H. B. Faber and W. B. Stoddard, 314. 

Chinese Crude Camphor: -; The examination of. E. R. Dovey, 220. 
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Cddit^ Wted«(>tt: Valuation of - by the Browne polymerisation test; The 

influence of the free fatty-acid content in the. P. E. Jameson, tS28. 

OlllQVtd0i« Nitrates; Effect of — on the nitrometer determination of. M. T. 

Sanders, 184« 

Oblorldas: Silver nitrate; Titration of-with. H. W. Bolam, 341. 

CHUdCldas: Whole blood; Estimation of-in. J. H. Austin and D. Van Slyke, 226. 

OUorine Method: Feeds, fasces, and mine; Modification of the American official 

-for. J. 0. Halverson and E. B. Wells, 178. 

CBlIori&a: Nephelometer; Determination of- with the. A. B. Lamb, P. W. 

Carleton, and W. B. Meldrum, 160. 

OUlorint: Organic - or bromine by the chromic acid method: Estimation of. 

P. W. Eoberts6n, 147. 

Ohlovobeiliene; Analysis of commercial -; Distillation method for the. F. 

Bourion, 281. 

OhlorobeiUtene: Analysis of commercial -; Physico-Chemical method for the. 

F. Bourion, 271. 

Qhlorofonnatea : Technical methyl-and their analysis. M. Del^pine, 232. 

Oholesterol: Nephelometric values of-and the higher fatty acids; Studv of the. 

II. F. A. Czonka, 181. 

Oholine: Aminoethanol and of - appearing in the hydrolysis of phosphatides; 

Estimation of. P. A. Levene and T. Ingvaldsen, 452. 

Chrome Yellow: Lead from chromium; Electrolytic separation of, and the analysis 

of-and other similar mineral pigments. J. Milbaiier and I. Setlik, 60. 

Chromic Acid Method: Organic chlorine or bromine by the -; Estimation of. 

P. W. Eobertson, 147. 

Chromium : Atmospheric oxygen on the iodimetric estimation of-; Influence of. 

0. Meindl, 318. 

Chromium: Iron, aluminium,-, glucinum, titanium and zirconium by means of 

sodium carbonate; Separation of. P. Wenger and J. Wuhrrnann, 26. 

Chromium: Lead from-; Electrolytic separation of, and the analysis of chrome 

yellow and other similar mineral pigments. J. Milbauer and I. Setlik, 60. 

Chromium: Manganese; Separation of- and. M. Herschkowitscli, 272. 

Chromium: Tungsten high-speed steels; Influence of vanadium on the. estimation 
of. P. Slawik, 429. 

CMuaol: Essential oils; Estimation of-in. C. Kleber and W. F. von Rechen- 

berg, 467. 

Cineol: Eucalyptus oils; Method for the estimation of-in. T. T. Cocking, 870. 

Citric Acid: Tomato; Identification of-in tlie. R. E. Kremers and J. A. Hall, 

174. 

Clip: Preventing rubber connections from slipping off glass and metal tubing, and 

for attaching pressure pumps to taps; - for. C. A. Keane and Gw 

Patchin, 64. 

Coagulahle luteins: Feeding-stuffs, etc.; Estimation of gelatin, contained, together 

with-, in. H. Wagner and G. Scholer, 20. 

Coftl: Heat of carbonisation of-; Comparative method of determining the. G. 

Weyman, 309. 

Coul: Sulphur compounds in-; Determination of. A. R. Powell, 428. 

OoeI-Cm: Unsaturated hydrocarbons present in -; An investigation into the 

composition of the. F. S. Sinnatt and L. Slater, 86. 

Coal«TarDyes : Butter and margarine; Detection of-in (Notes). G. Van B. 

Gilmour, 178. 

Cobalt:-; Sensitive reaction of. J. Belluoci, 161. 

Cobalt: Nickel or-from arsenic; Electro-analytical separation of. N. H. Fur¬ 

man, 428. 
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Ctobalttnitrlte Method: Potassium by the-; Estimation of. F« Wenger and C. 

H6men, 398. 

Ooeaine: Atropine,-, and stovaine; Beaction of benzoic acid and its application 

to the toxicological determination of. M. Guerbet, 334. 

Ooeo*nut: -; Desiccated (Notes). B. Bodmer, 18. 

OooMnt Oronp: Fats of the-; A new method for detecting adulteration in 

butter and for estimatii^. G. Van B. Gilmour, 2. 

Oodetae: -; The estimation of. H. E. Annett and Haridas Sen, 321. 

OoelBcient of Vulcanisation : Vulcanised rubber; Determination of f^ sulphur and 
the-in. W. J. Kelly, 424. 

Oofleea: Coffee mixtures and so-called caffeineless-; Estimation of caffeine in. 

E. Vautier, 333. 

Ooka: Blast furnace-; Moisture in. W. H. George, 67. 

Oolorimetric Determination : Titration curves without buffer mixtures;-of. 

L. J. Gillespie, 240. 

Odorimetric Determinationa: Solutions containing two coloured substances;- 

with. K. G. Falk and H. M. Noyes, 317. 

Oolorimetric Estimation: Adrenalin;-of. W. L. Scoville, 379. 

Oolorimetric Estimation : Glycogen;-of. B. Thieulin, 376. 

Oolorimetric Estimation: Tyrosine by the method of Folin and Denis; - of, 

B. A. Gortner and G. E. Holm, 888. 

Oolorimetric Method: Uranium; New-for estimation of. Von Miilier, 62. 

Oolour Ohangea: Diphenylamine reaction;-of the. E. M. Harvey, 310. 

Oolour Teat: Glyoxylic acid; Adamkiewicz protein reaction and a new - for. 

W. B. Fearon, 455. 

Oolour Test: Oxalic acid;-for. L. H. Chernoff, 422. 

Ooloured Substances: Solutions containing two-; Colorimetric determinations 

with. K, G. Falk and H. M. Noyes, 317. 

Oombustible Oases: Carbon dioxide, oxygen, and-by Krogh's method of micro¬ 

analysis; Estimation of. H. O, Schmit-Jensen, 183. 

Oombustible Matter: Silicate and carbonate rocks; Estimation of'-in. A. 0, 

Fieldner, W. A. Selvig, and G. B. Taylor, 110. 

Oomplez Mixtures: Cyanides and thiocyanates in-; Detection and estimation 

of. L. Chelle, 52. 

Oondenser: Crude fibre;-for the determination of. C. A. Clemens, 242. 

Oonductivity Water: Preparation of-; Method for the. C. B. Clevenger, 34. 

Oonilerous Woods:- ; Proximate analysis of. W. H. Dore, 305. 

Oonstant Temperature Still^Head: Light oil fractionation;-for. F. M. Wash¬ 

burn, 112. 

Oontrol Tube: Telescope -; Testing saccharimeters by means of the. C. A. 

Browne, 398. 

Oopper-Ammonia-Ammonium Chloride Beagent: Oxygen by the-; Determina¬ 

tion of. W. L. Badger, 186. 

Copper and Nickel Oxides: Ferric hydroxide; Simultaneous precipitation of - 

with. E. Torporescu, 393. 

Copper: -; Permanganate method for. L, F. Clark, 57. 

Copper Flame Test: Halogens in air;-for. A. B. Lamb, P. W. Carleton, 

W. S. Hughes, and L. W. Nichols, 151. 

Copper: Lead and lead oxides; C/olorimetric method of estimating - and iron 

in. C. E. Hardy, 272. 

Copper Oxide Solution: Starch enclosed in cellular tissue by means of ammoniacal 
-; Estimation of. F. Kaulfersch, 373. 

Copper: Pyrites and pyrites cinders; Electrolytic estimation of - in. B, 

Mengler, 58. 
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Value V.: Cellulose; New method for estimating the - of, and the 

valuation of the quality of cellulose. E. Hagglund, 21. 

Oopra Meal: -; Biochemical study of. F. O. Santos y Alvarez, 835. 

ir.ro 

Ocnrrecticma: Densities of alcohol to -for (Notes). H. D. Richmond, 222. 

Oottou: Ligneous impurities in-and-waste for nitration purposes; Detec¬ 

tion of. F. L. Barrett, 231. 

Oottou-Seed Oil: -; Chemical composition of. G. S. Jamieson and W. F. 

Baughman, 303. 

Oottouaeed Oil Products: Kreis reaction of-. W. B. Smith, 870. 

OottoQ Waste: Ligneous impurities in cotton and - for nitration purposes; 

Detection of. F. L. Barrett, 281. 

Ootton: Wet storage; Deterioration of-on. N. Fleming and A. 0. Thaysen, 

145. 

Oow’s Milk: Carbonic acid and carbonates in-. L. L. Van Slyke and J. C. 

Baker, 139. 

Oreatinine: -; Estimation of. E. Vautier, 457. 

Oresol: Purified- (cresylic acid). H. C, Hamilton, 100 . 

Oreqrlic Acid: -; Analysis and composition of. J. J. Fox and IM. Barker, 

809. 

(Oresylic Acid) : Purified cresol-. H. C. Hamilton, 100 . 

Orismer Value: Butter fat;-of. L. Vandam, 19. 

Crucibles: Filtering-; Alundum. D. T. Englis, 394. 

Crude Fibre: -; Estimation of. O. Nolte^, 174. 

Ciyoscopic Method: Cane sugar;-for the determination of. H. H. Dixon and 

T. G. Mason, 135. 

Cupferron: Antimony and tin; Separation of, and estimation of tin by means of 
-. A. Kling and A. Lassieur, 275. 

Cupferron: Quantitative analysis; Use of- in. G. E. F. Lundell and H. B. 

Knowles, 237. 

Cupferron ": Quantitative reagent; Bibliography of the use of- as a. S. A. 

Braley, 58. 

Cuprous Chloride: Hydrochloric acid solution of - for use in gas analysis; 

Preparation of a. F, C. Krauskopf and L. H. Purdy, 185. 

Curdling: Milk; Serum obtained by the spontaneous-of. J. Grossfeld, 386. 

Cyanamide : Calcium-; Estimation of-and dicyano-diarnide in. Marqueyrol, 

P. Loriette, and L. Desvergnes, 837. 

Cyanates: Cyanides, -, and bromides in the presence of each other; Estima¬ 

tion of. G. Velardi, 147. 

Cyanic Acid: Microchemical identification of-. R. Fosse, 458. 

Cyanides: Complex mixtures; Detection and estimation of-and thiocyanates 

in. L. Chelle, 52. 

Cyaiddes: -, Cyanates, and bromides in the presence of each other; Estimation 

of. G. Velardi, 147. 

Cyanogen Compounds: Concentrated ammonia liquor; Estimation of - in. 

Part n.: The estimation of thiocarbonate. P. E. Spielmann and H. Wood, 22. 

Dairy Calculations: Slide rule for-; An improved. H. D. Richmond, 218. 

Dairy Products: Food values and-. 0. R. Overman, 244. 

Dark Basins: Saponification value of-; Determination of the. H. Salvaterra, 68 . 

15.50 

Densities: Alcohol to ; Corrections for-- of (Notes). H, D. Richmond, 222. 

Derivatives:' Nitro-aromatic -; Volumetric estimation of. D. Florentin and 

H. Vandenberghe, 2K4. 
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Deroode Hethod: Potash";-for determining. T. E. Keith and H. E. Shiver, 27. 

Oevarda’s Method : Nitrogen in nitroglycerine; Application of-to the estima¬ 

tion of. Koehler, Marqueyrol, and Jovinet, 420. 

Dextrooe: Lactose; Estimation of-in the presence of. E. Hildt, 179. 

Beztrose: New biochemical method; Detection and characterisation of - in 

plants by a. E. Bourquelot and M. Bridel, 175. 

Dextrose: Vegetables by a biochemical method; Detection and identification of- 

in. E. Bourquelot and Bridel, 413. 

Diastase: Aapergillua Oryzce (Taka-diastase); Testing the amylolytic action of the 
-of. S. A. Waksman, 141. 

Diastase: Enzymic extract (Polyzime) as compared with malt ——; Properties of 
an. J. Takamine, Junr., and K. Oshima, 805. 

Diastatic Capacity: Determination of the-; Volumetric method for the. J. T. 

Flohill, 335. 

Diastatic Power: -; Estimation of. E. I. Bosenbluin, 453. 

Diastatic Preparations: Saceharogenic power of -; Estimation of the. K. 

Oshima, 453. 

Diazometric Estimation: Phenol and of certain of its homologues;-of. R. .M. 

Chapin, 312. 

Dichloroethyl Sulphide: - (mustard gas) in air; Quantitative estimation of 

traces of. M. Yablick, G. S. Perrott, and N. H. Furman, 146. 

Dichlorodiethyl Sulphide: - mustard gas *’); Reactions of. F. Martin, 419. 

i3^-Dichloroethyl Sulphide:-; Volumetric estimation of. W. F. Hollely, 381. ^ 

Dibasic Amino Acids: Tyrosin and - in yeast proteins; Estimation of. P. 

Thomas and A. Chabas, 836. 

Dicyano-Diamide : Cyanamide and - in calcium cyanarnide; Estimation of. 

Marqueyrol, P, Loriette, and L. Desvergnes, 337. 

Diffusing Power: Pigments;-of. W. K. Lewis and F. P. Baker, 422. 

Diphenylamine Reaction: Colour changes of the-. E. M. Harvey, 310. 

Diphenylamine-Sulphuric Acid Reagent: -: Preparation of. F. Haun, 382. 

Distillation: Connecting bulb. C. M. Clark, 242. 

Distillation Method: Commercial chlorobenzene; - for the analysis of. F. 

Bourion, 231. 

Documents: Finger-prints on-; The detection of. C. A. Mitchell, 122. 

Double Polarisation Methods: Cane sugar;-for the determination of. G. W. 

Rolfe and L. F. Hoyt, 224. 

Dross: Metallic aluminium in aluminium-; Estimation of. F. K. Bezzen- 

berger, 109. 

Drugs: Organic arsenic compounds used as-; Behaviour in Marsh s apparatus 

of certain. D. Ganassini, 99. 

Durability: Exterior varnishes compared witli their phvsidal and chemical analyses; 
-of. W. T. Pearce, 312, 

Dye: Abnormal milk; New-for the recognition of. I. J. O. de Vries, 450. 

Dyes: Butter and margarine; Detection of coal-tar-in (Notes). G. Van B. 

Gilmour, 173. 

Dyee: -; Identification of. E. F. Hitch and I. E. Knapp, 52. 

Dyestuffs: Strength of-; Estimation of the. W. H. Watkins, 52. 

Eastern Bronzea: Ancient-; Composition of. M. Chikashige, 390. 

Edible Oils: Purity of certain refined-; Use of the refractometer in ascertaining 

the. F. JE. Trim, 414. 

Egypt: Government Analytical Laboratory and Assay Office, Cairo, - during 

the Period 1918-1919; Report oh the Work of the. A. Lucas, 431. 
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Sseiil9tf SMllJf: Standardieing thermometers by-;*Calorimetric method for. 

T. W. Bichards and S. Tamaru, 342. 

XlMtVO'dUMlytleal Separstton: Nickel or cobalt from arsenic;-of. N. H. Fur¬ 

man, 428. 

Xtoetroda: Amino acids by means of the hydrogen-; Determination of. E. L. 

Tague, 144. 

Xlaotxodt: Calomel-; New. A. E. Koehler, 240. 

Xlteteoda: Hydrogen-; Electrometric titrations with a. W. D. Treadwell and 

L. Weiss, 841. 

XIaotrode: Hydrogen-; Simple. C. H. Bailey, 156. 

Xlactrolyttc XaMinatlon ; Copper in pyrites and pyrites cinders; - of. E. 

Mengler, 58. 

Xlaetrol]hkc Xatimation: Halogens; Indirect method for the -of the. J. H. 

Beedy, 59. 

XlfCtrolytic Hydrogen: Laboratory apparatus for preparing-. W. G. Palmer, 

464, 

Xlactrolytic Separation : Lead from chromium;-of, and tlui analysis of chrome 

yellow and other similar mineral pigments. J. Milbauer and I. Setlik, 60. 

Xlactromatric Analysis: Arsenic compounds;-of. C. S. Bobinson and 0. B. 

Winter, 389. 

Xlactromatric Analysis: Potassium ferrocyanide;-with. E. Muller, 25. 

Xlactromatric Method: Ferrocyanides;- for the estimation of. G. L. Kelley 

and B. T. Bohn, 22. 

Xleetrometric : Titration. W. D. Treadwell and L. Weiss, 59. 

Xleotrometric Titration: ;-; Theory of. W. D. Treadwell, 59. 

Xleetrometric Titrations: Hydrogen electrode;-with a. W. D. Treadwell and 

L. Weiss, 341. 

Xlementary Sulphur: Solution for analysis; Method for bringing-into. A. P. 

Bjerregaard, 27. 

XmuMons : Petroleum and other organic-; Convenient method for the deter¬ 

mination of water in. E. W. Dean and D. D, Stark, 270. 

Xnsymic Extract (Pdyiime) : Malt diastase; Properties of an - as compared 

with. J. Takamine, Junr., and K. Oshima, 305. 

Xrror: Gravimetric analysis; Theory of, with special consideration of sources of 
-. L. Moser, 277. 

Xssential Oils: Cineol in-; Estimation of. C. Kleber and W. F. von Bechen- 

berg, 467. 

Xftar nansposition : Saponification values; Influence of - in the determina¬ 

tion of. A. M. Pardee and E. E. Beid, 180. 

Xiters: Acids; Identification of. V. p-Halogen phenacyl-. W. L. Judefind 

and E. E. Beid, 267. 

Xstcis: ^-methylumbelliferone as a reaction of acetylacetic acid and its -; 

Formation of. V. Arreguine and E. D. Garcia, 136. 

Xthylcua: Acetylene,-, and benzene; Analytical method for the separation of. 

W. D. Treadwell and F. A. Tauber, 51. 

Xuoalyptus Otic: Cineol in-; Method for the estimation of. T. T. Cocking, 370. 

XTaporatlon: Loss of spirit strength due to- (Notes). L. Briant and H. W. 

Harman, 448. 

Xvolutlon Methods: Analysis; Apparatus for-of. E. B. Dovey, 380. 

Xjrtractton Apparstus: -; Fat. J. M. Pickel, 81. 

Extracts: Man^ve [tannin] in mixed tannin-; Detection of. E. Schell, 425. 

Extracts: Phytin in plant —Determination of. A. Eippel, 416. 

Tactory Products: Beet-sugar-; Estimation of moisture in. V. L. Aikin, 450. 
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Tmm; American official chlorine method for feeds,-, and urine; Modificetton 

of the. J. O. Halverson and E. B. Wells, 173. 

Faces: Idiopathic tetany; Guanidine content of-in. J. 8. Shaime, 142. 

Vailing Sphere: Viscosimeter. W. B. Gibson and L. M. Jacobs, 277. 

Vat and Oil Preparatinna: Ammonia in-; Estimation of. N. Welwart, 425, 

Vat Xztraction: Apparatus. J. M. Pickel, 31. 

Vat Method: Sour milk samples and Gerber’s- (Notes). P. E. Day, 411. 

Vat: Momordica seeds;-of. C. E. Corfield and E. Caird, 102. 

Vats: Coconut group; A new method for detecting adulteration in butter and for 
estimating-of the. G. Van B. Gilmour, 2. 

Vats: Iodine value of-; Comparison of different methods for estimating the. 

T. Sundberg and M. Lundborg, 338. 

Vats: Oils; Hehner value of-and. Goldschmidt, 413. 

Vatty-Acid Content: Valuation of Chinese wood-oil by the Browne polymerisation 
test; The influence of the free-in the. P. E. Jameson, 328. 

Vatty Acids: Cholesterol and the higher-; Study of the nephelometric values 

of. II. F. A. Czonka, 181. 

Vatty Acids: Volatile-; Estimation of. G. Wiegner and J. Masasanik, 24. 

Veeding-Stuf! : South Africa; Sesbania: A-from. 50. 

Veeding-StulKs, etc.: Gelatin, contained, together with coagulable proteins, in 
-; Estimation of. H. Wagner and G. Scholer, 20. 

Veeding Stuffs: Fibre in-; Estimation of. 121. 

Veeds: -, fajces, and urine ; Modification of the American official chlorine method 

for. J. 0. Halverson and E. B. Wells 173. 

Vermentable Sugars: Carbon dioxide and-; Estimation of. A. Slator, 373. 

Vennentation Piquets: Volatile acids in-; Estimation of. G. Hinard, 875. 

Venic Hydroxide: Copj)er and nickel oxides with-: Simultaneous precipitation 

of. E. Torporescu, 393. 

Verrocyanides: Estimation of-; Electrometric method for the. G. h, Kelley 

and li. T. Bohn, 22. 

Ferrous Iron: -; Estimation of. J. M. KolthofF, 151. 

Fibre: Crude-; Condenser for the determination of. C. A. Clemens, 242. 

Fibre: Feeding stuffs; Estimation of-in. 121. 

Fibrin, Globulin, and Albumin Nitrogen: Blood plasma; Determination of-in. 

G. E. Cullen and D. Van Slyke, 226. 

Filtering Orucibles: -; Alundum. D. T. Englis, 394. 

Filters: Membrane-; Chemical analysis with. R. Zsigmondy and G. Jander, 30. 

Finger-Prints: Documents; The detection of-on. C. A. Mitchell, 122. 

Fischer’s Viscosimeter: -. 430. 

Fixed Oils: Temperature ; Change of refractive indices of-witli. F, Joseph, 

182. 

Fixed Oils: Temperature; Change of refractive indices of - with. C. H. 

Wright, 52. 

Flakes: Sodium amalgam in-; Preparation of. A. D. Hirschfelder and M. C. 

Hart, 315. 

Flame Tests: Platinum wire in bead and-; Substitutes for. C. C. Kiplinger, 

278. ^ 

Flask: Frothing liquids;-for the distillation of. E. Lenk, 278. 

Flour: Basis in determining the milling grade of-; Pentosans as a. J. Gerum, 

334. 

Flour Milling: Wheat —; Laboratorv control of. B, R. Jacobs and O. S. Rask, 
415. 

Flue Gas: Carbon dioxide and oxygen in air and -; Indicators for. L. H. 

Milligan, D. 0. Crites, and W. S. Wilson, 426. 
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niumiltetiy: —Quantitative analysis by comparative fluorescence. L. J. 
Desha, 348. 

Tluorascence : iluoremetry. Quantitative analysis by comparative -. L. J. 

Desha, «343. 

Tlttoride: Ammonium hydrogen-; Titration of. W. 8. Chase, 818. 

iFlttOZine: Organic substances; Estimation of-in. E. Patemb, 147. 

Food and Drugs Analysis: 19, 47, 98, 185, 178, 223, 266, 808, 888, 368, 413, 449. 

Food Values: Dairy products;-and. O. K. Overman, 244. 

Foods: Oat straw and cattle-; Sugar in. 8. H. Collins and A. Spiller, 175. 

Foods: Work of Inspectors of-for the year 1918-19; Report on the. A. W. J. 

Macfadden, 243. 

Formaldehyde Method: Ammonium nitrate;-for determining. J. T. Grissom, 

182. 

Fractionation: Photospectrometry in organic analysis; Combination of - witli. 

W. E. Matthewson, 818. 

France: Analytical chemistry in -; The position of. L. Cofman, 440. 

Free Sulphur: Vulcanised rubber; Determination of - and the coefficient of 

vulcanisation in. W. J. Kelly, 424. 

Frothing Liquids: Distillation of-; Flask for the. E. Lenk, 278. 

Frozen Condition: Fruit; Chemical method for the detection of a previously - 

in. W. M. Dehn and M. C. Taylor, 449. 

Fruit: Previously frozen condition in-; Chemical method for the detection of 

a. W. M. Dehn and M. C. Taylor, 449. 

Fruit Juices: Red wines and-; Aeidimetrv of. A. M. Macmillan and A. Tingle, 

228. 

Fuel Oils: Picric acid value; Characterisation of-, particularly petroleum spirit, 

by the. J. Tausz and E. Schnabel, 53. 

Fuel Value: Volatile liquid mixtures;-of. G. Barsky, 106. 

Gas Analysis Apparatus: Respiratory exchange work; -, accurate to 0001 

per cent., mainly designed for. A. Krogh, 895. 

Gas Analysis: Hydrochloric acid solution of cuprous chloride for use in -; 

Preparation of a. F. C. Krauskopf and L. H. Purdy, 185. 

Gas Analysis: Weighing burette for-. E. R. Weaver and P. G. Ledig, 318. 

Gas Meters: Calibration, accuracy, and use of-. A. Krogh, 895. 

Gas: Uniform addition of small proportions of one-to another; Apparatus for 

the. R. Mezger, 480. 

Gas: Velocity of a current of-; New method of measuring the, J. Erlich, 468. 

Gaseous Ammonia: Characteristic microchemical reagent for-; Iodic acid as a. 

G, Denig&s, 891. 

Gaseous Mixtures: Acetylene in-; Estimation of. J. A. Muller, 280. 

Gasoline: Motor - [petrol] properties, laboratory methods of testing and prac¬ 

tical specifications. E. W. Dean, 106. 

Gastric Analysis: Starch solution; Apparatus for rapid-together with a metliod 

for the preservation of. R. J. Miller, 29. 

Gelatin: Feeding-stuffs, etc.; Estimation of -, contained, together with 

coagulable-'proteins, in. H. Wagner and G. Scholer, 20. 

Gelatin: Solutions of-, cellulose and varnishes; New turbidimeter for. S. E. 

Sheppard, 193. 

Gelatines: Jellying power of-and glues by the polarimeter; Determination of 

the. C. R. Smith, 419. 

Generator: Hydrogen sulphide-; New. B. D. Steele and H. G. Denham, 276. 

Generator: Laboratory use; Nitrogen-for. W. L. Badger, 82. 

Gerber’s Fat Method: Sour milk samples and-(Notes). F. E. Day, 411. 



INDEX TO VOLUME XLV. 


XXXV 


Ohee: Standard for-; Statutory. T. K. Ghose, 444. 

Glass and Metal Tubing : Preventing rubber connections from slipping off -, and 

for attaching pressure pumps to taps; Clip for, C. A. Keane and G. Patchin, 64, 

Glass: Metal joints;-to. E. C. McKelvy and C. S. Taylor, 343. 

Glassware : Laboratory resistance-; Tests for. 396. 

Glassware: Scientific-at the National Physical Laboratory; Volumetric test-^ 

ing of. J. G. Petavel, 154. 

Globulin, and Albumin Nitrogen : Blood plasma; Determination of fibrin,-in. 

G. E. Cullen and D. Van Slyke, 226. 

Glucinum: Iron, aluminium, chromium, -, titanium and zirconium by means 

of sodium carbonate; Separation of. P. Wenger and J. Wuhrmann, 26. 

Gluckmann’s Method: Mercury by-; Estimation of. A. Abelmann, 238. 

Glue Jellies: Strength of-; Testing the. W. H. Low, 232. 

Glue: Tensile strength of-; Determination of the. G. Hopp, 233. 

Glues : Gelatines and-by the polarimeter; Determination of the jellying power 

of. C. E. Smith, 419. 

Glycerol: Trimethyleneglycol; Estimation of-in presence of. C. A, Eojahn, 

147, 233. 

Glycerophosphates: Inorganic phosphate in-; Detection of. J. L. Lizius, 370. 

Glycogen: -; Colorimetric estimation of. E. Thieulin, 375. 

Glycol: -; Estimation of. B. Muller, 338. 

Glyoxylic Acid: Adamkiewicz protein reaction and a new colour test for -, 

W. E. Fearon, 455. 

Gouy: Thermoregulator. T. S. Sligli, Junr., 156. 

Government Analytical Laboratory and Assay Office: Work of the -, Cairo, 

Egypt, during the Period 1913-1919; Eeport on the. A. Lucas, 431. 

Government Chemist: Work of the Government Jjuboratory for the year ended 
March 31, 1919; Eeport of-upon the. 113. 

Government Chemist: Work of the Government Laboratory for the Year ended 
March 31, 1920, with Appendices; Eeport of the-upon the. 464. 

Gravimetric Analysis: Error; Theory of-, with special consideration of sources 

of-. L. Moser, 277. 

Greases: -; Consistency of. F. S. Clulow and C. W. Taylor, 418. 

Guanidine Content: Faeces in idiopathic tetany;-of. J. S. Sharpe, 142. 


Hiemoglobin Determination: Various methods; Comparative studv of - by 

F. S. Eobscheit, 176. 

Hemoglobin: Methaemoglobin and-in blood; Method for the determination of. 

W. S. McEllroy, 307. 

Haldane General Air Analysis Apparatus: -; An improvement in the. E. C. 

Frederick, 409. 

Halogen: Organic compounds; Estimation of - in. F. B. Dains and E. Q. 

Brewster, 383. 

Halogen: Organic substances; Estimation of - in. W. A. Van Winkle and 

G. M. Smith, 180. 

p-Halogen Phenacyl Esters: Acids; Identification of. F. -. W. L. Judefind 

and E. E. Eeid, 267. 

Halogens: Air; Copper flame test for-in. A. B. Lamb, P. W. Carleton, W. S. 

Hughes, and L. W. Nichols, 151. 

Halogexis: Electrolytic estimation of the -; Indirect method for the. J. H. 

Eeedy, 59. 

Hardwoods: Proximate analysis of -; Studies on Quercua aqrifolia. W. H. 

Dore, 466. 
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**HMt«3U00 Method: Sulphuric acid and oleum; The-of testing. B. Curtis 

and F. D. Miles, 186. 

Seavy Metals: Phosphates of-; Estimation of phosphoric acid in. F. Seelig- 

mann, 393. 

Beavy Mineral Oils: Specific heat of-; Determination of the. H. S. Bailey 

# and C. B. Edwards, 420. 

Heavy Mineral Oils: Tarry and carbonised substances in -; Relation between 

the quantities of. W. Steinkopf and H. Winternitz, 420, 

Behner value: Fats and oils;-of. Goldschmidt, 413. 

Besabromide Method: Linseed oil; New-for. L. L. Steele and F, M. Wash¬ 

burn, 101. 

Higher Tatty Acids: Cholesterol and the-; Study of the nephelometric values 

of. II. F. A. Czonka, 181. 

Histamine: Proteins; Colorimetric estimation of-in. M. T. Hanke and K. K. 

Koessler, 455. 

Histidine: Protein; Colorimetric estimation of-in. M. T. Hanke and K. K. 

Koessler, 454. 

Honey: Invertase in-; Detection of. A. Caillas, 174. 

Honey: Melecitose in-; Occurrence of. C. 8. Hudson and S. F. Sherwood, 136. 

Hubbard Squash Seed Oil: —— ; Composition of. W. F. Baughman and G. S. 
Jamieson, 140. 

Human Organism: Zinc in the-. 8. Giaya, 378. 

Husks: Cacao nibs and-; Estimation of methyl alcohol in. Von Koers, 413. 

Hydrocarbon: Raw and vulcanised rubber; Direct estimation of rubber - in. 

W. K. Lewis and W. H. McAdams, 339. 

Hydrocarbon: Squalene: A highly unsatiirated - in shark liver oil. M. 

Tsujimoto, 102. 

Hydrocarbons: Bacteria; Separation of - by the aid of. J. Tausz and M. 

Peter, 228. 

Hydrocarbons : Coal-gas; An investigation into the composition of the unsaturated 

-present in. F. 8. Sinnatt and L. Slater, 85. 

Hydrocarbons: Petrol; Estimation of aromatic - in. D. Florentin and H. 

Vandenberghe, 271. 

Hydrocarbons: Petroleum spirits; Rapid method of estimating aromatic - in. 

W. Hess, 417. 

Hydrochloric Acid: Iron, applicable in the presence of-, phosphorus, oxy-acids, 

and organic matter; A rapid volumetric method for the estimation of. H. D. 
Richmond and E. M. Ison, 258. 

Hydrochloric Acid Solution: Cuprous chloride for use in gas analysis; Preparation 

of a-of. F. C. Krauskopf and L. H. Purdy, 185. 

Hydrocyanic Acid: Beans; Estimation of-from. A. Czapski, 300. 

Hydrocyanic Acid: -; Estimation of. R. L. Morris, 383. 

Hydrocyanic Acid: Phaseolua hmatus beans; Yield of-by. H. Luhrig, 174. 

Hydrocyanic Acid: Poisoning; Detection of-in cases of. L. Chelle, 21. 

Hydrogen Electrode: Amino acids by means of the-; Determination of. E. L. 

Tague, 144. 

Hydrogen Electrode: -; Electrometric titrations with a. W. D. Treadwell and 

L. Weiss, 341. 

Hydrogen Electrode: -; Simple. C. H. Bailey, 155, 

Hydrogen: Electrolytic-; Laboratory apparatus for preparing. W. G. Palmer, 

464. 

Hydrogen Ion Concentration: Abnormal milk based on-; Detection of. J. C. 

Baker and L, L. Van Slyke, 139. 

Hydrogen Ioi> Concentration: -; Determination of. J. W. M. Bunker, 189. 
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Hydrogen Ions: Milk; Concentration of-in. J. Tillmans, 450. 

Hydrogen Sulphide Generator: -; New. B. D. Steele and H. G. Denham, 276. 

Hydrogenated Oils: -; Analysis of. A. Griin, 310. 

Hydroeulphidea: Sulphides, thiosulphates, and sulphites; Volumetric estimation 
of-in the presence of. A. Wober, 890. 


Idiopathic Tetany: Faeces in-; Guanidine content of. J. S. Sharpe, 142. 

Ignition Temperatures: Soap-bubble method; Determination of-by the. A. G. 

White and T. W. Price, 28. 

Incompletely Nitrated Phenol; Mother-liquors of melinite; Estimation of-in 

the. Marquerol and P. Carre, 236. 

Indian: Turpentine and rosin, 49. 

Indican: Urine and blocxi; Detection of-in. A. Jolles, 143. 

Indicators: Carbon dioxide and oxygen in air and flue gas; - for. L. H. 

Milligan, D. 0. Crites, and W. S. Wilson, 426. 

Indole: Biological media; Estimation of- in. H. F. Zoller, 177. 

Ink: Writing; Estimation of the age of-in. C. A. Mitchell, 247. 

Inorganic Analysis, Abstracts; 25, 56, 109, 148, 182, 237, 271, 813, 341, 388, 
425, 459. 

Inorganic Phosphate: (ilycerophosphates; Detection of-in. J. L. Lizius, 870. 

Insoluble Solids: Jams, preserves, and marmalades; Estimation of-in. C. A. 

Clemens, 100. 

Inspectors ol Poods: Work of-for the year 1918-19; Report on the. A. W. J. 

Macfadden, 243. 

Institute ol Chemistry: 160, 246. 

Instrument: Vaj)Our tension; - for measuring. H. Moore, 239. 

Invertase: Honey; Detection of-in. A. Caillas, 174. 

Iodic Acid : Radium from barium bv means of-; Differentiation of. G. Deniges, 

462. 

Iodic Acid: Gaseous amnionia;-as a characteristic microchemical reagent for. 

G. Deniges, 391. 

Iodic Acid: Soluble and insoluble calcium, strontium, and barium compounds;- 

as a reagent for the microchemical identification of. G. Denigte, 273. 

lodimetric Estimation: Arsenic acid;-of. P. Fleury, 389, 

lodimetxic Estimation: C3iromium; Influence of atmospheric oxygen on the - 

of. 0. Meindl, 313. 

lodimetric Estimation: Sugars;-of. H. M. Judd, 224. 

Iodine Value: Fats; Comparison of different methods for estimating the - of. 

T. Sundberg and M. Lundborg, 888. 

Iodoform BeacUon: Lieben-; Sensitive form of the. R. Kunz, 458. 

Ipecacuanhic acid: Ipecacuanha preparations; Estimation of-in. R, Huerre, 

371. 

Iron and Aluminium Salts : Calcium and magnesium in the presence of-; Esti¬ 

mation of. E. Canals, 426. 

Iron : Copper and iron in lead and lead oxides; Colorimetric method of estimating. 
C. R. Hardy, 272. 

Iron: Ferrous-; Estimation of. J. M. Kolthoff, 151. 

Iron: Hydrochloric acid, phosphorus, oxy-acids, and organic matter; A rapid volu¬ 
metric method for the estimation of-, applicable in the presence of. H. D, 

Richmond and E. M. Ison, 268. 

Iron:- , aluminium, chromium, glucinum, titanium and zirconium by means of 

sodium carbonate; Separation of. P. Wenger and J. Wuhrmann, 26. 

Iron: -; Volumetric estimation of. J. Houben, 151. 



INDEX TO VOLUME XLV. 


xxxviil 

Iron: Mercury, -, end vanadium in the same solution; Volumetric estimation 

of. G. Hinard, 460. , 

IlQIi: Molybdenum in steel and-; Qualitative and quantitative test for. 8. L. 

Malowan, 111. 

tnm Ora: -; Analysis of. E. Little and W. L. Hult, 237. 

Iron : Phosphorus in-and steel, ores and slags; Examination of the methods 

used in estimating. H. Kinder, 461. 

Iron: Prussian blue; Separation of-from aluminium by precipitation as, H. 

Hale and G. 0. Burr, 460. 

Iron: Eotating reductors in estimation of-; Application of. W. Scott, 60. 

bopxopyl Alcohol: Eefractive indices of mixtures of-and acetone; Note on the. 

D. M. Palmer, 302. 

Italian Polished Rice: Natural rice and of -; Chemical composition of. G. 

Issoglio, 451. 

Italian Pnszuolanas: Titanium in certain-; Estimation of. A. Cavazzi, 62. 

laxna: Soluble solids in-, preserves, and marmalades; Estimation of. G. A. 

Clemens, 100. 

Jellies: Glue-; Testing the strength of. W. H. Low, 232. 

Jellying Power: Gelatines and glues by the polarimeter; Determination of the- 

of. C. E. Smith, 419. 

Juices: Eed wines and fruit-; Acidimetry of. A. M. Macmillan and A. Tingle, 

223. 

Keeping Quality: Milk; Determination of- of. J. G. Baker and L. Tj. Van 

Slyke, 140. 

Xjeldahl Method: Cereals and soils; Boric acid modification of the - for the 

analysis of. F. M. Scales and A. P. Harrison, 223. 

Kreis Reaction: Cottonseed oil products;-of. W. B. Smith, 370. 

Kreis Test: Phloroglucinol reagent for the -; Method of preparing. H. W. 

Dixon, 181. 

Xrogh’s Method: Carbon dioxide, oxygen, and combustible gases by-of micro¬ 

analysis ; Estimation of. H. 0. Schmit-Jensen, 183. 

Laboratory Apparatus: Electrolytic hydrogen;-for preparing. W. G. Palmer, 

464. 

Laboratory Control: White flour milling;-of. B. E. Jacobs and O. S. Eask, 

415. 

Laboratory Porcelain: —— ; Tests for. 397. 

Laboratory Resistance Glassware: -; Tests for. 396. 

Lacquer: Shellac, shellac varnish, and-; Eapid examination of. T. L. Crossley^ 

886 . ’ 

Lactic Acid: Oxalic acid and -; Detection of, especially their differentiation 

from tartaric acid. K. Brauer, 838. 

Lactose: Dextrose in the presence of-; Estimation of. E. Hildt, 179. 

L^Vttlose: -; Specific rotation of. W. C. Vosburgh, 383. 

Lead: Acetic acid in white -; Modification of the Thompson method for the 

estimation of. L. McMaster and A. E. Goldstein, 185. 

Lead: Acid solution; Estimation of-in. N. Evers, 891. 

Lead-Antimony Alloys: Antimony in-; Estimation of. L. Bertiaux, 426. 

Lead: Bismuth; Separation and estimation of-and. G. Luff, 152. 

Lead: Cassia Oil; Rapid method of estimating-in. 0. F. Lubatti, 186. 

Lead Chromate: Lead as-,; Titration of, J. M. Kolthoff, 427. 
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Lead: Chromium; Electrolytic separation of-from, and the analysis of chroiM 

yellow and other similar mineral pigments. J. Milbauer and I. Setlik, ,00.^ 

Lead: Copper and iron in-and-oxides; Colorimetric method of estimating. 

C. E. Hardy, 272. 

Lead Diozide: Litharge; Colorimetric determination of-in. W. V. Morgan, 26. 

Lead: -Chromate; Titration of-as. J. M. Kolthoff, 427. 

Lead Osddea: Copper and iron in lead and-; Colorimetric method of estimating. 

C. E. Hardy, 272. 

Lead: Water on-; Action of. J. F. Liverseege and A. W. Knapp, 152. 

Library: Chemical Society; The-of the. A Eecord of a Eecent Attempt at 

Co-operation (Eeview). F. W. Clifford, 67. 

Lieben Iodoform Reaction: -; Sensitive form of the. E. Kunz, 458. 

Light Oil Tractionation : Still-head for-; Constant temperature. F. M. Wash¬ 

burn, 112. 

Ligneous Impurities: Cotton and cotton waste for nitration purposes; Detection of 
-in. F. L. Barrett, 231. 

Linseed Oil: Hexabromide method for-; New. L. L. Steele and F. M. Wash¬ 

burn, 101. 

Linseed Oil: Oxygen absorption of-; Factors affecting the. A. de Waele, 137. 

Liquid Mixtures: Volatile-; Fuel value for. G. Barsky, 106. 

Liquids: Distillation of frothing-; Flask for the. E. Lenk, 278. 

Liquids: Small quantities of-; Surface tensimeter for. C. C. Kiplinger, 191. 

Litharge: Lead dioxide in-; Colorimetric determination of. W. V. Morgan, 25. 

Lithopone: Natural barytes in-, etc.; Detection of. S. Stewart, 341. 

Litmus Paper: Bed-; The treatment of (Notes). T. J. Ward, 412. 

Machine: Precipitates;-for washing. E. Sinkinson, 94. 

Magnesium: Blood; Estimation of - in. W. Denis, 228. 

Magnesium: Calcium and-in the presence of iron and aluminium salts; Esti¬ 

mation of. E. Canals, 426. 

Magnesium: Sodium and potassium chlorides ; Separation of-from. S. Palkin, 

392. 

MaiXe: Oil in-; Effect of mould on the. F. Babak, 101. 

Malt Diastase: Enzymic extract (Polyzime) as compared with-; Properties of 

an. J. Takamine, Junr., and K. Osliirna, 305. 

Malt: Moisture in —-—; Determination of. T. J. Ward, 47. 

Manganese: Biological material; Estimation of-in. C. K. Eeimaii and A. 8. 

Minot, 306. 

Manganese: Chromium and-; Separation of. M. Herschkowitsch, 272. 

Manganese: -; Volumetric estimation of. P. Nicolardot, A. Beglade, and M. 

Geloso, 237. 

Mangrove: Mixed tannin extracts; Detection of-[tannin] in. E. Schell, 425. 

Mannite: Aqueous solutions ; Physical properties of-and its. J. M. Braham, 23. 

Margarine: Coal-tar dyes in butter and -; Detection of (Notes), G. Van B. 

Gilmour, 173. 

Marine Alga: Chemical composition of -; Seasonal variation in the. L. 

Lapicque, 108. 

Marmalades: Jams, preserves, and-; Estimation of insoluble solids in. C. A, 

Clemens, 100. 

Marsh-Berxelius Process: Arsenic, with notes on the chemistry of the-; A new 

process for the estimation of. B. S. Evans, 8. 

Manih^S Apparatus: Organic amenic compounds used as drugs; Behaviour in-of 

certain. D. Ganassini, 99. 

Meat: Incipient putrefaction in-; Detection of. B. Strohecker, 449. 
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Meat: Nitrous acid, especially in salt-; Estimation of small quantities of. F. 

Auerbach and G. Biess, 141. 

Media: Indole in biological-; Estimation of. H. F. Zoller, 177. 

Mdedtose: Honey; Occurrence of-in. C. S. Hudson and S. F. Sherwood, 186. 

Melinite: Mother-liquors of -; Estimation of incompletely nitrated phenol in 

the. Marqueyrol and P. Carr6, ^36. 

Melting -Points: Determination of-; Apparatus for the. L. M. Dennis, 241. 

Membrane Filters: Chemical analysis with-. B. Zsigmondy and G. Jander, 80. 

Mercury: Gluckmann s method; Estimation of-by. A. Abelmann, 288, 

Mercury: -; Estimation of. C. M. Bouton and L. H. Duscbak, 278. 

Mercury: -, iron, and vanadium in the same solution; Volumetric estimation of. 

G. Hinard, 460. 

Mercury: -; The estimation of. H. B. Gordon, 41. 

Messinger’s Method: Acetone by -; Analysis of. L. F. Goodwin, 148. 

Metal Joints: Glass to-. E*. C. McKelvy’ and C. S. Taylor, 848. 

Metal Tubing: Preventing rubber connections from slipping off glass and-, and 

for attaching pressure pumps to taps : Clip for. C. A. Keane and G. Patchin, 61. 

Metallic Aluminium: Aluminium dross; Estimation of - in. F. K. Bezzen- 

berger, 100. 

Metals: Phosphates of heavy -; Estimation of pliosphoric acid in. F. Seelig- 

mann, 898. 

Meters: Gas-; Calibration, accuracy, and use of. A. Krogh, 805. 

MeUuemoglobin : Blood; Determination of - in. W. C. Stadie, 176. 

Methsmoglobin : Blood; Method for the determination of-and hsemoglobin iii. 

W. S. McEllroy, 807. 

Method of Folin and Denis: Tyrosine by the-; Colorimetric estimation of. B. A. 

Gortner and G. E. Holm, 888. 

Methyl Alcohol: Cacao nibs and husks; Estimation of-in. Von Koers, 413. 

Metiiyl Alcohol: Estimation of-; A new method for the. S. B. Schryver and 

C. C. Wood, 104. 

Mflthyl Alcohol: Methods for the detection of -; Critical studv of. A. 0. 

Gettler, 811. 

Methyl Alcohol: Spirits; Detection of-in. P. Hasse, 284. 

Methyl Ghloroformates: Analysis; Technical-and ilieir. M. Delepine, 232. 

yS-Methylumbellilerone : Acetylacetic acids and its esters; Formation of-as a 

reaction of. V, Arreguine and E. D. Garcia, 135. 

Micro-Analysis: Carbon dioxide, oxygen, and combustible gases by Krogh's method 

of-; Estimation of. H. O. Schmit-Jensen, 188. 

Microchemical Identification: Cyanic acid;-- of. B. Fosse, 458. 

Microchemical Beagent: Gaseous ammonia; Iodic acid as a characteristic-for. 

G. Denig^s, 891. 

MlCJ^Method: Acetone;-for the estimation of. M. Bichter-Quittner, 144. 

Micfbacopical Method: Molecular weights; Barger’s-of determining. Part I. 

Kumao Yamakami, 240. 

Microscopy: Pulverised ores; Approximate quantitative - of. W. H. Coghill 

and J. P. Bonardi, 188. 

Milk: Abnormal-; New dye for the recognition of. I. J. 0. de Vries, 450. 

Milk: Added water in-; Estimation of. J. Goldan, 20. 

Milk: British East Africa; The composition of-in. V. H. Kirkham and A. C. 

Barnes, 298. 

Milk: Composition of-; Hours of labour as affecting the. G. C. Jones, 188. 

Milk: Cow^s-; Carbonic acid and carbonates in. L. L. Van Slyke and J. C. 

Baker, 189. 

Milk: Dry solids-not-fat in separated 


Estimation of. B. Eichhoff, 808. 
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MUk: Hydrogen ion concentration; Detection of abnormal-based on. J. C. 

Baker and L. L. Van Slyke, 139. 

Milk: Hydrogen ions in-; Concentration of. J. Tillnaans, 450. 

Milk: Keeping quality of-; Determination of. J. C. Baker and L. L. Van 

Slyke, 140. 

Milk: Poor and adulterated-; The differentiation between. T. R. Hodgson, 91. 

Milk: Reaction of freshly drawn -; Conditions causing variation in. L. L. 

Van Slyke and J. C. Baker, 139. 

Milk Records: Certain-; An examination of. G. W. Monier-Williams, 203. 

Milk: Ropy-; Acidity of. K. Freear and E. C. V. Venn, 876. 

Milk Samples: Gerber’s fat method; Sour-and (Notes). F. E. Day, 411. 

Milk: Spontaneous curdling of-; Serum obtained by the. J. Grossfeld, 336. 

Milling Grade: Flour; Pentosans as a basis in determining the-of. J. Gerum, 

334. 

Milling: Wlieat flour-; Laboratory control of. B. R. Jacobs and O. S. Rask, 

415. 

Mineral Constituents: Organic substances, especially those containing phosphorus; 
Estimation of-in. J. Grossfeld, 234. 

Mineral Oils; Specific heai of heavy -; Determinatioyi of the. H. S. Bailey 

and C. B. Edwards, 420. 

Mineral Oils: Tarry and carbonised siibslanct's in heavy-; Relation between the 

quantities of. W. Steinkopf and H. Winternitz, 420. 

Mineral Pigments: Chrome yellow and other similar-: Electrolytic separation 

of lead from chromium and the analysis of. J. Milbauer and I. Setlik, 60. 

Ministry of Pood Reports: Oils and Fats Branch. Report by the Committee of 
Analysts on Standards of Good Alerchantable Quality, 286. 

Ministry of Pood Reports: Oils and Fats Branch. Report by the Committee of 
Analysts on Statidard Methods of Analysis of Seeds, Nuts and Kernels, Fats 
and Oils, and Fatty Residues. 278. 

Ministry of Health: Therapeutic substances; Efft'ctive control of certain. 200. 

Moisture: Beet-sugar factory products; Estimation of-in. V. L. Aikin, 450. 

Moisture: Blast furnace coke :-in. W. H. George, 57. 

Moisture Content: Cereals;-of. 0. A. Nelsoji and G. A. Hulett, 100. 

Moisture: Malt; Determination of-in. T. J. Ward, 47. 

Molecular Weights: -; Barger s micn>sci)pical method of determining. Part I.: 

Kurnao Yamakami, 240 

Molybdenum: -; Estimation of. J. P. Bonardi and E. P. Barrett, 427. 

Molybdenum: Rotating zine reductor to the estimation of-; Ap]flication of the. 

W. Scott, 316. 

Molybdenum: Steel and iron; Qualitative and quantitative test for. S. L. 
Malowan, 111. 

Molybdenum: Sulphide; Gravimetric estimation of-as. J. Sterba-Bohm and 

J. Vostrebal, 274. 

Molybdenum: Xanthic acid; Detection of-by means of. J. Koppel, 60. 

Momordica Seeds; Fat of-. 0. E. Corfield and E. Caird, 102. 

Mdmer-SJ5qvist Process: Vrea; Braunstein’s modification of the-for the esti¬ 

mation of. A. H. Todd, 229. 

Motor Exhaust Gas: Carbon monoxide in air contaminated with-; Determina¬ 

tion of. M. C. Teague, 459. 

Motor Gasoline: -[Petrol] properties, laboratory methods of testing and prac¬ 

tical specifications. E. W. Dean, 106, 

Mould: Oil in maize ; Effect of-on the. F. Rabak, 101. 

Mullet; Swimming bladder of the red-; Analysis of the. L. and D., Leroux, 

143. ; 
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Musterd: AUyl —— oil in black-; Estimation of. D. Eaquet, 868. 

(Murtard Oas): Dichloroethyl sulphide - in air; Quantitative estimation of 

traces of. M. Yablick, G. S. Perrott, and N, H. Furman, 146. 

i ^^Xaitard Oas”): Dichlorodiethyl sulphide-; Beactions of. F. Martin, 419. 

Iiutard Oil: Black mustard; Estimation of allyl-in. D, Eaquet, 868. 

Xnttcm Bird: Oil. N. Evers and H. J. Foster, 376. 

Vamlaa: Arsenious acid in the volumetric method of-; Use of. F. de Bacho, 

150. 

Naphthalene: Tar, tar oil, and crude-by conversion into its picrate; Method 

for the direct estimation of-in. Knoblauch, 28. 

National iRiyalcal Laboratory: Scientific glassware at the-; Volumetric test¬ 

ing ofi J. G. Petavel, 154. 

Nephelometer: Chlorine with the -; Determination of. A. B. Lamb, P. W. 

Carleton, and W, B. Meldrum, 150. 

Nephelometric Values: Cholesterol and the higher fatty acids; Study of the - 

of. n. F. A. Czonka, 181. 

Neutralising Agents: Butter and similar products; Detection and estimation of 
-in. L. W. Ferris, 869. 

Nibs: Cacao-and husks; Estimation of methyl alcohol in. Von Koers, 413. 

Nickel and Oopper Oxides: Ferric hydroxide; Simultaneous precipitation of - 

with. E. Torporescu, 393. 

Nickel: Arsenic; Electro-Analytical separation of - or cobalt from. N. H. 

Furman, 428. 

Nickel: -; Volumetric estimation of. J. Holluta, 61. 

Nickel: Steels by direct titration; Estimation of-in. E. H. Hall, 392. 

Nitrates: Nitrocellulose and inorganic-by nitrometer; Estimation of nitrogen 

in. E. G. Beckett, 185. 

Nitrates: Nitrometer determination of -; Effect of chlorides on the. M. T. 

Sanders, 184. 

Nitrates: Soil; Determination of-in. A. L. Whiting, T. E. Eichmond, and 

W. E. Schoonover, 460. 

Nitrates: Sulphuric Acid; Estimation of-and nitrites in. L. B. Sefton, 314, 

Nitration Pa^K)ses: Cotton and cotton waste for-; Detection of ligneous im¬ 

purities in. F. L. Barrett, 281. 

Nitrites: Sulphuric acid; Estimation of nitrates and-in. L. B. Sefton, 314. 

Nitro-Aromatic Derivatives: -; Volumetric estimation of. D. Florentin and H. 

Vandenberghe, 234. 

Nltro Group: Aromatic organic compounds; Estimation of the-in. T. Callan, 

J. A. E. Henderson, and N. Strafford, 235. 

Nitro Groups: Young and Swain’s method; Estimation of-by. L. Desvergnes, 

812, 

Nitrocellulose : Nitrogen in-and inorganic nitrates by nitrometer; Estimation 

of. E. G. Beckett, 185. 

Nitroforxn: Potassium permanganate; Estimation of-by. P. V. McKie, 266. 

Nitrogen: Arginine-by Van Slyke’s method; Modification of the apparatus for 

the estimation of. G. E. Holm, 189. 

Nitrogen Bases: The aromatic series and of some alkaloids; Determination of the 

relative strengths of some-of, F. Arnall, 884. 

Nitrogen: Blood plasma; Determination of fibrin, globulin, and albumin-in. 

G. E. Cullen and D. Van Slyke, 226. 

Nitrogen Ctonerator: Laboratory use;-for. W. L. Badger, 82. 

Nitrogen: Nitrocellulose and incarganic nitrates by nitrometer; Estimation of. E. G. 
gp Beckett, 186. 
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Vltfogea: Nitroglycerine; Application of Devarda’s method to the estimaticm of 
in. Koehler, Marqueyrol, and Jovinet, 420. 

Vitfoglycerine: Devarda’s method to the estimation of nitrogen in-; Applica¬ 

tion of. Koehler, Marqueyrol, and Jovinet, 420. 

Mitroglycaxliie:- ; The estimation of. H. D. Biohmond, 260. 

Mitrometer Detenuinatkm: Nitrates; Effect of chlorides on the-of. M. T. 

Sanders, 184. 

mtrcnneter: Nitrogen in nitrocellulose and inorganic nitrates by-; Estimation 

of. E. G. Beckett. 185. 

Hltroiis Acid : Salt meat; Estimation of small quantities of-, especiaUy in. F. 

Auerbach and G. Riess, 141. 

Vitrous Oases: Analysis of-; Method for the. A. Geake and F. J. Squire, 26. 

Nitrous Gases: Gases; Method for the analysis of-and its application to the 

study of towers for the absorption of such. A. Geake and F. J. Squire, 61. 

Noli Palm : Oil; Fruit of the South American-as a source of, 48. 

Notes: 18, 98, 173, 222, 303, 411, 448. 

Oat Straw: Sugar in-and cattle foods. S. H. Collins and A. Spiller, 175. 

Oats: Cereal products; Simple method for measuring the acidity of: Its application 
to sulphured and unsulphured-. V. Birckner, 19. 

Obituary Notice: 

«sher, Walter WUUam, M. A., F.I.C., 201. 

Oil and Vat Preparations: Ammonia in-; Estimation of. N. Welwart, 425. 

Oil: Maize; Effect of mould on the-in. F. Rabak, 101. 

Oil: Shark’s eggs; Occurrence of squalene in the-from. M. Tsujimoto, 102. 

Oil; South American Noli palm as a source of-; Fruit of the. 48. 

Oil: Sulphur; Estimation of minute quantities of- in. L. S. Bushnell and 

H. S. Clark, 315. 

Oils and Vats Branch: Ministry of Food Reports: Report by the Committee of 
Analysts on Standard Methods of Analysis of Seeds, Nuts and Kernels, Fats 
and Oils, and Fatty Residues. 278. Report by the Committee of Analysts 
on Standard^ of Good Merchantable Quality. 286. 

Oils: Fats and -; Hehner value of. Goldschmidt, 413. 

Oils: Hydrogenated-; Analysis of. A. Griin, 310. 

Oils: Sulphur in-; Method for the estimation of. C. E. Waters, 274. 

Okra: Seed oil. G. S, Jamieson and W. F. Baughman, 141. 

Oleum: Sulphuric acid and-; The ‘‘ heat-rise ” method of testing. R. Curtis 

and F. D. Miles, 186. 

Olive Oils: Oxy-fatty acids in extracted-; Estimation ot. Stadlinger, 414. 

Opium :-; Assay of. A. Jermstadt, 371. 

Opium Poisoning: -; Note on. E. H. Hankin and D. Chatterji, 171. 

Ore Analysis: Bismuth as phosphate and its application in-; The Gravimetric 

estimation of. W. R. Schoeller and E. P. Waterhouse, 435. 

Ore: Iron-; Analysis of. E. Little and W. L. Hult, 237. 

Ores: Phosphorus in iron and steel,-and slags; Examination of the methods 

used in estimating. H. Kinder, 461. 

Ores: Pulverised -; Approximate quantitative microscopy of. W. H. Coghill 

and J. P. Bonardi, 188. 

Ores: Titanium and zirconium in zirconium-; Estimation of. G. E. F. Lun- 

dell and H. B. Knowles, 842. 

Ores: Tungsten-; Analysis of. J. Erlich, 275. 

Orgsalc Adds: Amino-acids, -, and organic bases; Rapid volumetric methods 

for the estimation of. F. W. Foreman, 880. ijpit 
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Organic Acids: Urine; Titration of-in. D. Van Slyke and W. W. Palmer, 229. 

Organic Analysis, Abstracts: 21, 51,105, 143,179, 230,^267, 808, 836, 879, 417, 457. 

Organic Analysis: Fractionation with photospectrometry in -; Combination of. 

W. E. Matthewson, 818. 

Organic Arssnic Ooznpounds : Drugs ,* Behaviour in Marsh’s apparatus of certain 
-used as. D. Ganassini, 99. 

Organic Bases: Amino-acids, organic acids, and -; Eapid volumetric methods 

for the estimation of. F. W. Foreman, 880. 

Organic Oblorine: Chromic acid method; Estimation of - or bromine by tlie. 

P. W. Bobertson, 147. 

Organic Oompounds: Arsenic* in-; Estimation of. L. J. Rogers, 08. 

Organic Oompounds: Halogen in -; Estimation of. F. B. Dains and B. Q. 

Brewster, 883. 

Organic Oompounds: Nitro group in aromatic-; Estimation of the. T. Gallan, 

J. A. R. Henderson, and N. Strafford, 235. 

Organic Emulsions: Water in petroleum and other-; Convenient method for the 

determination of. E. W. Dean and D. D. Stark, 270. 

Organic Matter: Hydrochloric acid, phosphorus, oxy-acids, and -; A rapid 

volumetric method for the estimation of iron, applicable in the presence of. 
H. D. Richmond and E. M. Ison, 258. 

Organic Solvents: Alcohol and other-; Detection of water in. V. Henle, 888. 

Organic Substances: Fluorine in-; Estimation of. E. Paterno, 147. 

Organic Substances: Halogen in -; Estimation of. W. A. Van Winkle and 

G. M. Smith, 180. 

Organic Substances: Mineral constituents in-, especially those containing phos¬ 

phorus ; Estimation of. J. Grossfeld, 234. 

Organic Sulphonic Acids: Sulphates in the presence of-; Estimation of. T. 

Callan, J. A. R. Henderson, and R. Barton, 108. 

Oxalic Acid: Colour test for-, L. H. Chernoft’, 422. 

Oxalic Acid: Rhubarb products; - in rhubarb and the removal of - from. 

J. Angerhausen, 334. 

Oxalic Acid: Tartaric acid; Detection of - and lactic acid, especially their 

differentiation from. K. Braiier, 338. 

Oxy*Aclds: Hydrochloric acid, phosphorus,-, and organic matter; A rapid volu¬ 

metric method for the estimation of iron, applicable in the presence of. H. D. 
Richmond and E. M. Ison, 258. 

Oxy-Fatty Acids: Extracted olive oils; Estimation of-in. Stadlinger, 414. 

Oxygen Absorption: Linseed oil; Factors affecting the-of. A. de Waele, 187. 

Oxygen: Carbon dioxide and - in air and flue gas; Indicators for. Tj. H. 

Milligan, D. O. Crites, and W. S. Wilson, 426. 

Oxygen: Carbon dioxide,-, and combustible gases by Krogh’s method of micro¬ 

analysis ; Estimation of. H. 0. Schmit-Jensen, 183. 

Oxygen: Chromium; Influence of atmospheric - on the iodimetrie estimation 

of. O. Meindl, 313. * 

Oxygen: Copper-ammonia-ammonium chloride reagent; Determination of - bv 

the. W. L. Badger, 186. 

Oxygen: Sodium perborate and in perborate soap powders; The estimation of the 
available-in. H. Trickett, 88. 

Palm: Oil; Fruit of the South American Noli-as a source of. 48. 

Paracymene: Solvent;-as a. A. S. Wheeler, 422. 

Paraffins: Commercial toluene; Estimation of-in. E. Lewis, 148. 

Paraffins: Commercial toluols; Estimation of-and unsaturated compounds in. 

H. G. Evans, 54. 
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VmkMhgpde: Acetaldehyde in-; Estimation of. F. V. Brnckhauaen, ITO. : 

Paraldehyda : Acetaldehyde in -; Estimation of. W. Stuve, 886, 

Paraguy: Tea. C. B. Hennings, 884. 

Paat: Grade of-Determination of. G. Keppeler, 877. 

Pacttsa: Various plants;-in. A. J. W. Hornby, 877. 

Pentoiaiia: Milling grade of flour;-as a basis in determining the. J. Gerum, 

884. 

Pantoaans : Phenylhydrazine method of determining-; Modification of the. P. 

Menaul and C. T. Dowell, 28. 

Parborale Soap Powders: Sodium perborate and in -; The estimation of the 

available oxygen in. H. Trickett, 88. 

Perchlorate: Potassium as ——; Estimation of. G. P. Baxter and F. E. Bupert, 
462. 

Perchlorate: Potassium as-; Estimation of. G. P. Baxter and M. Kobayashi, 

238. 

Perchlorate: Potassium as the -; A study of the determination of, and the 

separation from sodium, etc. B. L. Morris, 849. 

Permanganate Method: Gopper;-for. L. F. Clark, 57. 

Petrol: Aromatic hydrocarbons in-: Estimation of. D. Florentin and H. Van- 

denberghe, 271. 

[Petrol] : Motor gasoline- properties, laboratory methods of testing and prac¬ 

tical specifications. E. W. Dean, 106. 

Petroleum Oila: Sulphur in-; Bapid method for the determination of. A. W. 

Christie and C. S. Bisson, 187. 

Petroleum: -,-residues, or other oils immiscible with water; Distillation of. 

H. Offerniann, 458. 

Petroleum Spirit: Fuel oils, particularly-, by the picric acid value; Characteri¬ 

sation of. J. Taus2 and E. Schnabel, 58. 

Petroleum Spirit: Toluene-petrol fraction of Borneo petroleum; Bectified-from 

the. W. A. Silvester, 888, 

Petroleum Spirit: Vegetable oils; Detection of minute quantities of- in. M. 

Aida, 885, 

Petroleum Spirits: Aromatic hydrocarbons in -; Bapid method of estimating. 

W. Hess, 417. 

Petroleum: Toluene-petrol fraction of Borneo-; Bectified-spirit from the. 

W. A. Silvester, 888. 

Petroleum: Water in-and other organic emulsions; Convenient method for the 

determination of. E. W. Dean and D. D. Stark, 270. 

Phaseolus Lunmtus Beane: Hydrocyanic acid by -; Yield of. H. Liihrig, 

174. 

Phenacyl Bromide: Acids by-; The identification of (Notes). H. E. Cox, 412. 

Phenol: B.P. ointments; Estimation of-and salicylic acid in. G. D. Elsdon, 

872. ^ 

nienol: Homologues; Diazometric estimation of-and of certain of its. B. M. 

Chapin, 812. 

Phenol: Mother-liquors of melinite; Estimation of incompletely nitrated - in 

the. Marqueyrol and P. Carre, 286. 

Phenol: Phenols; Determination of-in the presence of certain other. B. M. 

Chapin, 385. 

Rienoifdithalein : Tetraiodophenolphthalein; Estimation of-as. S. Palkin, 372. 

Phenolaulphonic Aeida: Analysing-; Bapid method of. L. Desvergnes, 886. 

p-Phenylenediamine: -; Estimation of. T. Callan and J. A. B. Henderson, 

108. 
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Phtnylliydraiine Method: Pentosans; Modification of the-of determining. P. 

Menaul and C. T. Dowell, 23. 

Phloroglucinol Beagent: Kreis test; Method of preparing - for the. H. W. 

Dixon, 181. 

Phoqphate: Glycerophosphates; Detection of inorganic-in. J. L. Lizius, 370. 

Phoephate Me&od: Zirconium by the-; Estimation of. G. E. F. Lundell and 

H. B. Knowles, 28. 

nioephate: Ore analysis; The gravimetric estimation of bismuth as - and its 

application in. W. R. Schoeller and E. P. Waterhouse, 435. 

nioephatea: Phosphoric acid in-of heavy metals; Estimation of. F. Seelig^ 

mann, 393. 

Phosphates: Zirconium and titanium as-; Separation of. J. Brown and H. T. 

Madden, 153. 

Phoaphatides: Aminoethanol and of choline appearing in the hydrolysis of -; 

Estimation of. P. A. Levene and T. Ingvaldsen, 452. 

Phosphoric Acid: Phosphates of heavy metals; Estimation of-in. F. Seelig- 

mann, 393. 

Phosphoric Acid: Qualitative analysis in the presence of-. H. Remy, 182. 

Phosphorus: Hydrochloric acid,-, oxy-acids, and organic matter ; A rapid volu^ 

metric method for the estimation of iron, applicable in the presence of. H. I). 
Richmond and E. M. Ison, 258. 

Phosphorus: Iron and steel, ores and slags; Examination of the methods used in 
estimating-in. H. Kinder, 461. 

Phosphorus: Organic substances, especially those containing -; Estimation of 

mineral constituents in. J. Grossfeld, 234. 

Phosphorus: Steel containing vanadium; Method for estimating - in. J. 

Maitchell, 26. 

Photometric: Turbidimeter. W. G. Bowers and J. Moyer, 318. 

Photomicrography: Simple apparatus;-with. T. j. Ward, 130. 

Photospectrometry: Fractionation with- in organic analysis; Combination of. 

W, E. Matthewson, 318. 

PhjTSical Properties: Mannite and its aqueous solutions;-of. J. M. Braham» 23. 

Physico-Ohei^cal Analysis : Precipitates; New method for the-of. Application 

to the study of calcium phosphates. P. Jolibois, 65. 

Physico-Chemical Method: Commercial chlorobenzene; - for the analysis of. 

F. Bourion, 271. 

Phytin: Plant extracts; Determination of-in. A. Rippel, 416. 

Picrate: Naphthalene in tar, tar oil, and crude naphthalene by conversion into its 

-; Method for the direct estimation of. Knoblauch, 23. 

Picric Acid Value: Fuel oils, particularly petroleum spirit, by the-; Characteri¬ 

sation of. J. Tausz and E. Schnabel, 53. 

Pigments : Lead from chromium; Electrolytic separation of, and the analysis of 

chrome yellow and other similar mineral-. J. Milbaucr and I. Setlik, 60. 

Pigmentii: -; Diffusing power of. W. K. Lewis and F. P. Baker, 422. 

Plant Extracts: Phytin in-; Determination of. A. Rippel, 416. 

Plants: Dextrose in-by a new biochemical method; Detection and characterisa¬ 

tion of. E. Bourquelot and M. Bridel, 175. 

Plants: Various-; Pectins in. A. J. W. Hbrnby, 377. 

Plastic Substances: Asphaltum and other-; Determination of the softening- 

point of. D. F. Twiss and E. A. Murphy, 63. 

Platinum Wire: Bead and flame tests; Substitutes for-in. C. C. Kiplinger, 

278. 

Poisoning: Hydrocyanic acid in cases of-; Detection of. L. Chelle, 21. 

Polarimetric Determinations: Yellow light in-. L. Guglialmelli, 398. 
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Polarisation Methods: Cane sugar; Double-for the determination of. G. W. 

Bolfe and L. F. Hoyt, 224. 

Polenske and Beichert-meissl Values: Pressure upon the -; The effect of. 

V. H. Kirkham, 293. 

Polished Bice: Natural rice and of Italian -; Chemical composition of. G. 

Issoglio, 451. 

Pol 3 rmerisation Test: Chinese wood-oil by the Browne -; The influence of 

the free fatty-acid content in the valuation of. P. E. Jameson, 328. 

(Polyiime) : Enzymic extract - as compared with malt diastase; Properties 

of an. J. Takamine, Junr., and K. Oshima, 305. 

Porcelain: Laboratory-; Tests for. 397. 

Potash: Deroode method for determining-. T. E. Keith and H. E. Shiver, 27. 

Potassium and Sodium Ohlorides: Magnesium from -; Separation of. S. 

Palkin, 392. 

Potassium Anhydrotellurate: - ; Eeaction of. P. Hulot, 238. 

Potassium: Blood; Estimation of - and sodium in small quantities of. B. 

Kramer, 177. 

Potassium Ohlorate: Alkali solutions; - as a standardising substance for. 

H. B. Van Valkenburgh, 238. 

Potassium: Cobaltinitrite method; Estimation of - bv the. P. Wenger and 

C. H4men, 393. 

Potassium Ferrocyanide: - ; Electrometric analysis with. E. Muller, 25. 

Potassium Hydrogen Phthalate: Standard in volumetric analysis; - as a. 

W. S. Hendrixson, 239. 

Potassium: Perchlorate; A study of the determination of - as the, and the 

separation from sodium, etc. R. L. Morris, 349. 

Potassium: Perchlorate; Estimation of-as. G. P. Baxter and F. E. Rupert, 

402. 

Potassium: Perchlorate; Estimation of-as. G. P. Baxter and M. Kobavashi, 

238. 

Potassium Permanganate: Nitroform by-; Estimation of. P. V. McKie, 266. 

Potassium Permanganate: Oxidation of benzidine sulphate with-; Volumetric 

estimation of sulphates by. P. L. Hibbard, 153. 

Potassium Permanganate: Thiocyanates by means of-; Volumetric estimation 

of. R. Meurice, 429. 

Potassium: -; Volumetric estimation of. G. Ajin, 462. 

Potassium : - and sodium in the presence of each other; Estimation of. A. 

Quartaroli, 428, 

Potassium: Qualitative reactions; Sensitiveness of. I.: -. 0. Lutz, 315. 

Precipitates: Physico-chemical analysis of-; New method for the. Applica¬ 

tion to the study of calcium phosphates. P. Jolibois, 65. 

Precipitates: Washing -; Machine for. E. Sinkinson, 94. 

Preserves: Insoluble solids in jams,-, and marmalades; Estimation of. C. A. 

Clemens, 100. 

President: Retiring-; Annual address of the. 71. 

Pressure: Polenske and Reichert-Meissl values; The effect of - upon the. 

V. H. Kirkham, 293. 

Pressure Pumps: Taps; Clip for preventing rubber connections from slipping off 

glass or metal tubing, and for attaching - to. C. A. Keane and G, 

Patchin, 64. 

Protein: Histidine in-; Colorimetric estimation of. M. T. Hanke and K. K. 

Koessler, 464. 

Protein Reaction: Glyoxylic acid; Adamkiewicz - and a new colour test for. 

W. R. Fearon, 465. 
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ProtMni: Gelatin, contained together with coagulable-, in feeding-atu^fe, etc.; 

Estimation of. H. Wagner and G. Scholer, 20. 

ProUim: Histamine in -; Colorimetric estimation of. M. T. Hanke and 

K. K. Koessler, 455. 

Proteins: Tyrosin and dibasic amino acids in yeast -; Estimation of. P. 

Thomas and A. Ghabas, 886. 

ProxUnats Analysis: Hardwoods; -of: Studies on Quercua agrifolia. W. H. 

Dore, 456. 

PntSSian Bins: Iron from aluminium by precipitation as -; Separation of. 

Purity: Commercial toluene; Criteria of the degree of-of. J. S. Lumsden, 54. 

Purity: Important chemicals used in pyrotechnics; Short commercial analytical 

methods for the determination of-of. H. B. Faber and W. B. Stoddard, 

814. 

Putrefaction: Meat; Detection of incipient-in. R. Strohecker, 449. 

PttSSUOlanas: Titanium in certain Italian-; Estimation of. A. Cavazzi, 62. 

Pyritss: Copper in - and - cinders; Electrolytic estimation of. E. 

' Mengler, 58. 

Pyroteclinica: Purity of important chemicals used in -; Shot commercial 

analytical methods for the determination of. H. B. Faber and W. B. Stod¬ 
dard, 814. 

Qualitative Analysis: Phosphoric acid;-in the presence of. H. Remy, 182. 

^aUtative and Quantitative Teat: Molybdenum in steel and iron;-for. S. Tj. 

Malowan, 111. 

Qualitative Beactions: Sensitiveness of- I.: Potassium. O. Lutz, 815. 

Quantitative Analyaia: Cupferron in-; Use of. G. E. F. Tiiindell and H. B. 

Knowles, 287. 

Quantitative Anal3r8is: Fluoremetry. - by comparative fluorescence. L. J. 

Desha, 848. 

Quantitative Microscopy: Pulverised ores; Approximate - of. W. H. Coghill 

and J. P. Bonardi, 188. 

Qatercas AgrifoUa: Hardwoods; Proximate analysis of; Studies on-. W. H. 

Dore, 456. 

Quinine: Estimating-; New method of. C. Bamberger, 415. 

Badium: Barium by means of iodic acid; Differentiation of-from. G. Denigfes, 

462. 

Beagent: “ Cupferron ’’ as a quantitative-; Bibliography of the use of. S. A. 

Brale^ 58. 

Beagent: Dipbenylamine-sulphuric acid-; Preparation of. F. Haun, 382. 

Beagent: Microchemical identification of soluble and insoluble calcium, strontium, 

and barium compounds; Iodic acid as a-for the. G. Denigfes, 278. 

Beagent: Oxygen by the copper-ammonia-ammonium chloride-; Determination 

of. W. L. Badger, 186. 

Beagent: Phloroglucinol - for the Kreis test; Method of preparing. H. W. 

Dixon, 181. 

Beegente: w-Butyl alcohol;-from. R. Adams and C. S. Marvel, 145. 

Bed Idtnms Paim:-; The treatment of (Notes). T. J. Ward, 412. 

Bed Mullet: Swimming bladder of the-; Analysis of the. L. and D. Leroux, 

148. 

Bed Wines: Fruit juices; Acidimetry of - and. A. M. Macmillan and A. 

Tingle, 228. 

BedUi(dUg Agents: Tetranitromethane; Effect of-on, and a rapid method of 
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BadUOUon Method: Arsenious acid; Volumetric-with. F. de Bacho, 149. 

Bedmdng Snipuni: Estimation of -r—; Volumetric method for the. A. Joneicu and 

V. Vargolici, B39. 

Bednctor: Molybdenum; Application of the rotating zinc-to the estimation of. 

W. Scott. 316. 

Bedttctora : Iron; Application of rotating-in estimation of. W. Scott, 60.' 

Beflned Edible Oils: Purity of certain-; Use of the refractometer in ascertain¬ 

ing the. F. H. Trim, 414. 

Befractive Indices: Fixed oils with temperature; Change of - of. A. F. Joseph. 

182. 

Befractive Indices: Fixed oils with temperature; Change of - of. C. H. 

Wright, 52. 

Befractive Indices: Isopropvl alcohol and acetone; Note on the-of mixtures of. 

D. M. Palmer, 302. 

Bafractometer: Purity of certain refined edible oils: Use of the-in ascertaining 

the. F. H. Trirn, 414. 

Baichert-Meissl and Polenske Values: Pressure upon the-; The effect of. V, H. 

Kirkhaiii, 293. 

Beichert-Meissl-Polenske Method: -; Note on the. H. D. Eichmond and G. F. 

Hall, 223. 

Belative Strengths: Nitrogen bases of the aromatic series and of some alkaloids; 

Determination of the-of some. F. Arnall, 384. 

Beport: Government Analytical Laboratory and Assay Office, Cairo, Egypt, during 

the Period 1913-1919;-on the W(.rk of the. A. Lucas, 481. 

Beport: Work of Inspectors of Foods for the year 1918-19;-on the. A. W. J. 

Macfadden, 243. 

Beport: Work of the (ioveriiment Laboratory for the year ended March 31, 1919; 

-of Govern men t Chemist upon the. 113. 

Beport: Work of the Government Laboratory for the Year ended March 31, 1920, 

with Appendices; - of the Government Chemist upon the. 464. 

Beports: Ministry of Fu(xi: Oils and Fats Branch—Beport by the Committee of 
Analysts on Standard Methods of Analysis of Seeds, Nuts and Kernels, Fats 
and Oils, and Fatty Eesidues. 278. 

Beporta: Ministry of Ffx>d: Oils and Fats Brandi—Beport by tlie Committee of 
Analysts on Standards of Gcxid Merchantable Quality. 286. 

Besina: Saponification value of dark -; Determination of the. H. Salva* 

terra, 53. 

Beaiatance Glaaaware: Laboratory-; Tests for. 396. 

Baapiratory Exchange Work: Gas analysis apparatus, accui^te to OOOl per cent., 
mainly designed for-. A. Krogli, 395. 

Beviewa of Booka: 

Alcohol: -; Its Production, Properties. Chemistry, and Industrial Applica¬ 

tions. C. Simmonds, 194. 

Alloys: Non-Ferrous-; Chemists* Manual of. J. B. Downie, 159. 

Analysis: Qualitative-; A Treatise on. F. Clowes and J. B. Coleman, 195. 

Analysis: Volumetric-. C. H. Hampshire, 40. 

Animal and Vegetable Oils: -, F'ats, and Waxes, including the Manufacture 

of Candles, Margarine, and Butter; The Manufacture, Befining and Analysis 
of. G. Mai’tin, 432. 

Annuaire: FAn 1920;-pour. 196. 

Al^ed Ohemiairy:- . C. K. Tinkler and H. Masters, 346. 

Bacteric^Ogy : Fo<^s; The- and Mycology of. F. W. Tanner, 119. 

Oalculation Tables: Laboratory Use; Chemical-for. H. L. Wells, 159. 

Oarbohydrates : Alcohol; The- and. S. Bideal, and Associates, 467. 
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BeviiWi of Boota^coniinued: 

0atel;ir8i8* Theory and Practice;-in. B. K. Eideal and H. S. Taylor, 197. 

Ohendcal Analyi^: Quantitative-; A Textbook of. Cummins and Kay, 403. 

Oheznical Baagenta: -: Their Uses, Methods of Testing for Purity and Com¬ 

mercial Varieties. C. Krauch, 35. 

Chemical Society: Library of the-; The. A Eecord of a Kecent Attempt at 

Co-operation. F. W. Clifford, 67. 

Ohemietry: Applied-. C. K. Tinkler and H. Masters, 346. 

Chemistry: Profession of-; The. E. B. Pilcher, 198. 

Chemistry: Scientific Criminal Investigation; Legal-and. A. Lucas, 245. 

Chimie: Cours de-. E. de Forehand, 347. 

Coal: -; The Chemistry of. J. B. Eobertson, 290. 

Colloid Chemistry: Theoretical and Applied -; An Introduction to. W. 

Ostwald, 66. 

Diaso-Compounds: -; The Chemistry and Technology of the. J. C. Cain, 157. 

Dictionary: Chemical-; Popular. C. T. Kingzett, 158. 

Dictionary: Explosives;-of. A. Marshall, 433. 

Dyestuffs: Dyed and Coloured Materials, Lake-Pigments, Foodstuffs, etc.; The 

Analysis of-and their Identification in. A. G. Green, 401. 

Electrolysis: Quantitative Analysis by-. A. Classen, with the co-operation 

of H. Cloeren, 290. 

Fuel Analysis: Engineers ; Gas and-for. A. H. Gill, 38. 

Fuel: Production and Utilisation. H. S. Taylor, 291. 

Legal Chemistry: Scientific Criminal Investigation;- and. A. Lucas, 245. 

Minerals: Earer Elements; Hie Analysis of - and Ores of the. W. E. 

Schoeller and A. E. Powell, 39. 

Mycology: Foods ; The Bacteriology and-of. F. W. Tanner, 119. 

Non-Ferrous Alloys: -; Chemists' Manual of. J. E. Downie, 159. 

Organic Compounds: -; The Identification of. G. B. Neave and I. M. 

Heilbron, 320. 

Pharmacopoeia: Extra-; Tlie. W, H. Martindale and W. W. Westcott, 400. 

Physical Chemistry: -; Introduction to. J. Walker, 199. 

Quantitative Analysis: Electrolysis;-by. A. Classen, with the co-operation 

of H, Cloeren, 290. 

Beagents: Chemical —; Their Uses, Methods of Testing for Purity and Com¬ 
mercial Varieties. C. Krauch, 35. 

Bocks: Chemical Analysis of-; Manual of the. H. S. Washington, 292. 

Year-Book: Chemist's-, 1918-19; The. F. W. Atack, 37. 

Bhubarb: Oxalic acid in-and the removal of oxalic acid from-products. 

J. Angerhausen, 334. 

Bice: Natural - and of Italian polished -; Chemical composition of. G. 

Issoglio, 451. 

Bopy Milk: Acidity of-. K. Freear and E. C. V. Venn, 876. 

Bosin: Turpentine and-; Indian, 49. 

BiAber Analysis: -; Notes on. A. E. Pearson, 405. 

Bubber Connections : Attaching pressure pumps to taps; Clip for preventing- 

from slipping off glass and metal tubing, and for. C. A. Keane and G. 
Patchin, 64. 

Bubber: Free sulphur and the coefficient of vulcanisation in vulcanised -; 

Determination of, W. J. Kelly, 424. 

Bubber 0oods: Cellulose in -; Determination of. S. W. Epstein and E. L. 

Moore, 236. 

Bubber Hydrocarbon: Eaw and vulcanised rubber; Direct estimation of - 

in. W. K. Lewis and W. H. McAdams, 389. 
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Snbber: - Hydrocarbon in raw and vulcanised -; Direct estimation of* 

W. K. Lewis and W. H. McAdams, 839. 

Saccharimeters : Telescope control tube; Testing - by means of the. C. A. 

Browne, 398. 

Saccharin: Benzoic acid; Separation of - and. E. Schowalter, 266. 

Saccharin: -; Analysis of. O. Beyer, 304. 

Saccharin: Urine; Estimation of-in. G. S. Jamieson, 178. 

Saccharogenic Power: Diastatic preparations; Estimation of the - of. K. 

Oshima, 453. 

Salicylic Acid: Acetyl-; Masking the presence of free-in (Notes). A. N. 

Smith, 412. 

Salicylic Acid: Phenol and-in B.P. ointments; Estimation of. G. D. Elsdon, 

372. 

Salt Meat: Nitrous acid, especially in -; Estimation of small quantities of. 

F. Auerbach and G. Eiess, 141. 

Salts: Iron and aluminium -; Estimation of calcium and magnesium in the 

presence of. E. Canals, 426. 

Salts of Tin: Reaction of-; New. A. Mazuir, 112. 

Sampling: Problems and fallacies of-. W. L. Baillie, 190. 

Saponification Numbers: Medium for the determination of-; Butyl alcohol as 

a. A. M. Pardee, R. L. Hasche, and E. E. Reid, 268. 

Saponification Value: Dark resins; Determination of the - of. H. Salva- 

terra, 53. 

Saponification Values: Ester transposition in the determination of-; Influence 

of. A. M. Pardee and E. E. Reid, 180. 

Seasonal Variation: Marine Algse; - in the chemical composition of. L. 

Lapicque, 103. 

Seeds: Momordica-; Fat of. C. E. Corfield and E. Caird, 102. 

Sensitive Reaction: Cobalt;-of. J. Bellucci, 151. 

Sensitiveness: Qualitative reactions; - of. I.: Potassium. 0. Lutz, 315. 

Sera: Toxins and their antitoxins; Mutual precipitation of the. Titration of anti- 

diphtheritic and antitetanic-. M. Nicolle, E. Debains, and E. Cesari, 104. 

Serum: Milk; - obtained by the spontaneous curdling of. J. Grossfeld, 836. 

Service Time : Charcoal; Adsorption by. Relation of - to ad8or])tion and 

absorption. H. H. Lowry and G. A. Hulett, 336. 

Sesbania: South Africa; -: A feeding-stuff from. 50. 

Shark Liver Oil : Squalene: A highly unsaturated hydrocarbon in -. M. 

Tsujimoto, 102. 

Shark’s Eggs: Squalene in the oil from-; Occurrence of. M. Tsujimoto, 102. 

Shhllac: -,-Varnish, and lacquer; Rapid examination of. T. L. Crossley, 

386. 

Silicate and Carbonate Rocks: Combustible matter in-; Estimation of. A, C. 

Fieldner, W. A. Selvig, and R. Barton, 110. 

Silicotungstic Acid: Alkaloids; Application of-to estimation of. E. Taigner, 99. 

Silver Nitrate: Chlorides with -; Titration of. H, W. Bolam, 341. 

Slags: Iron and steel, ores and -; Examination of the methods used in 

estimating pliosphorus in. H. Kinder, 461. 

Slide Rule: Dairy calculations; An improved - for. H. D. Richmond, 218. 

Soap-Bubble Method: Ignition temperatures by the -; Determination of. 

A. G. White and T. W. Price, 28. 

Soap Manufacture: Unsaponifiable substances in crude materials for -; Esti 

mation of. Herbig, 24. 
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Soap Voa^tari: Available oxygen in sodium perborate and in perborate-; The 

estimation of the. H. Trickett, 88. 

Society of Public Analsrcti and other Anal 3 rtlcal Ohemiete, Proceedings of: 1, 41, 

69, 121, 163, 202, 247, 293, 321, 349, 405, 435. 

Sodium Amalgam : Flakes; Preparation of-in. A. D. Hirschfelder and M. C. 

Hart, 315. 

Sodium and Potassium Chlorides: Magnesium from -; Separation of. S. 

Palkin, 392. 

Sodium Carbonate: Iron, aluminium, chromium, glucinum, titanium and zirconium 

by means of -; Separation of. P. Wenger and J. Wubrmann. 26. 

Sodium Perborate : Available oxygen in- and in perborate soap powders; The 

estimation of the. H. Trickett, 88. 

Sodium: Potassium and - in small quantities of bh^d; Estimation of. B. 

Kramer, 177. 

Sodium: Potassium and - in the presence of each other; Estimation of. A. 

Quartaroli, 428. 

Sodium: Potassium as the perchlorate; A study of the determination of, and the 

separation from -, etc. R. L. Morris, 349. 

Sodium Silicofluoride: - ; Analysis of. P. Dr a we, 393. 

Softeuing-Point: Asphaltum and other plastic substances; Determination of the 

--of. D. F. Twiss and E. A. Murphy, 63. 

Soil: Nitrates in -; Determination of. A. L. Whiting, T. E. Richmond, and 

W. R. Schoonover, 460. 

Soils: Cereals and -; Boric acid modification of the Kjeldahl method for the 

analysis of. F. M. Scales and A. P. Harrison, 223. 

Solids-Not-Pat : Separated milk; Estimation of dry - in. R. Eichhoff, 303. 

Solubilities: Theobromine; Note on the - of. R. V. Wadsworth, 133. 

Solutions: Two coloured substances; Colorimetric detorniiTiations with- con¬ 

taining. K. G. Falk and H. M. Noyes, 317. 

Solvents: Alcohol and other organic-; Detection of water in. F. Henle, 388. 

Sour Milk Samples: Gerber’s fat method;-and (Notes). F. E. Day, 411. 

South Africa: Sesbania: A feeding-stuff from -. 50. 

South American Noli Palm: Oil; lYuit of the- as a source of. 48. 

Specific Gravity: Wine; Balance of the-of. W. J. Baragiola and O. Schuppli, 

373. 

Specific Heat: Heavy mineral oils; Determination of the - of. H. S. Bailey 

and C. B. Edwards, 420. 

Specific Rotation: Laevulose;-of. W. C. Vosburgh, 383. 

Spirit Strength: Evaporation ; Loss of-due to (Notes). L. Briant and H. W. 

Harman, 448. 

Spirits: Methyl alcohol in -; Detection of. P. Hasse, 234 

Squalene: Oil from Shark s eggs; Occurrence of-in the. M. Tsujimoto, 102. 

Squalene: Shark liver oil; -: A highly unsaturated hydrocarbon in. M. 

Tsujimoto, 102. 

Sqtiash Seed Oil: Hubbard-; Composition of. W. F. Baughman and G. S. 

Jamieson, 140. 

Standard: Ghee; Statutory-for. T. K. Ghose, 444. 

Standard: Volumetric analysis; Potassium hydrogen phthalat^^ as a - in, 

W. S. Hendidxson, 239. 

Standardising Substance: Alkali solutions; Potassium chlorate as a —^ for. 

H, B. Van Valkenburgh, 238. 

Standards: Analytical-. 344. 

Starch: Ammoniacal copper oxide solution; Estimation of - enclosed in 

cellular tissue by means of. F. Kaulfersch, 373. 
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Starch Solution: Rapid g-astric analysis; Apparatus for, together with a method 

for the preservation of-. R. J. Miller, 29. 

Ste^: Iron and -, ores and slags; Examination of the methods used in 

estimating phosphorus in. H. Kinder, 461. 

Steal: Molybdenum in - and iron; Qualitative and quantitative test for. 

S. L. Malowan, 111. 

Steal: Phosphorus in - containing vanadium; Method for estimating. J. 

Maitchell, 26. 

Steel: Zirconium in-; Estimation of. G. E. F. Lundell and H. B. Knowles, 

316. 

Steels: Chromium in tungsten high-speed -; Intlueiice of vanadium on the 

estimation of. P. Slawik, 429. 

Steels: Nickel in - by direct titration; Estimation of. E. H. Hall, 892. 

Still-Head: Light oil fractionation; Constant temperature-for. F. M. Wash¬ 

burn, 112. 

Stovaine: Atropine, cocaine, and -; Reaction of benzoic acid and its applica¬ 

tion to tlie toxicological determination of. M. Guerbet, 334. 

StraV: Oat-and cattle foods; Sugar in. S. H. Collins and A. Spiller, 175. 

Strength: Glue jellies; Testing the-of. W. H. Low, 232. 

Strontium, and Barium Compounds: Soluble and insoluble calcium, -; Iodic 

acid as a reagent for the niicrochemical identification of. G. Denigfes, 273. 

Sugar: Blood; Determination of - in. O. Folin and H. Wu, 227. 

Sugar: Blood-concentration and blood - methods. H. F. Host and 

R. Hatleliof, 304. 

Sugar: Cane -; Crvoscopic method for the determination of. H. H. Dixon 

and T. G. IMason, i35. 

Sugar: Cane-; Double j)olari8ation methods for the determination of. G. W. 

Rolfe and L. F. Hoyt, 224. 

Sugar: Oat straw and cattle foods; - in. S. H. Collins and A. Spiller, 175. 

Sugars: Carbon dioxide and fermentable -; Estimation of. A. Slator, 373. 

Sugars: Reducing-; Volumetric method for the estimation of. A. Jonescu 

and V. Vargolici, 339. 

Sugars: -; lodimetric estimation of. H. M. Judd, 224. 

Sugars: Titration of -. N. Schoorl, 340. 

Sulphate Ion: -; Volumetric estimation of. J. Erlich, 394. 

Sulphate; Sulphonated oils; Estimation of - in. E. J. Kern, 394. 

Sulphates: Organic sulphonic acids; Estimation of - in the presence of. T. 

Callan, J. A. R. Henderson, and R. Barton, 108. 

Sulphates: Oxidation of benzidine sulphate with potassium permanganate; Volu¬ 
metric estimation of - by. P. L. Hibbard, 153. 

Sulphide: Molybdenum as-; Gravimetric estimation of. J. Sterba-Bohm 

and J. Vostrebal, 274. 

Sulphides: Hydrosulphides in the presence of -, thiosulphates, and sulphites; 

Volumetric estimation of. A. Wober, 390. 

Sulphides: -; lodimetric estimation of. J. M. Kolthoff, 153. 

Sulphites: Hydrosulphides in the presence of sulphides, thiosulphates, and -; 

Volumetric estimation of. A. Wober, 390. 

Sulphoual: Trional; Identification of-and. W. Zimmermann, 334. 

Sulphonated Oils: -; Commercial examination of. G. F. Pickering, 420. 

Sulphonated Oils: Sulphate in-; Estimation of. E. J. Kern, 394. 

Sulphonic Acids: Sulphates in the presence of organic -; Estimation of. T. 

Callan, J. A. R. Henderson, and R. Barton, 108. 

Sulphur: Arsenic in -; Detection of. H. S. Davis and M. D. Davis, 271. 

Sulphur Oompounds: Coal; Determination of - in. A. R. Powell, 423. 
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Snlplliir: OU in-; Estimation of minute quantities of. L. 8. Bushnell and 

H. S. Clark, 316. 

EnlplMur. Oils; Method for the estimation of --in. C. E. Waters, 274. 

Sulphur: Petroleum oils; Eapid method for the determination of-in. A. W. 

Christie and C. S. Bisson, 187. 

Sulphur: Solution for analysis; Method for bringing elementary-into. A. P. 

Bjerregaard, 27. 

Sulphur: Vulcanised rubber; Determination of free - and the coefficient of 

vulcanisation in. W. J. Kelly, 424. 

Sulphured and TJnaulphured Oats: Acidity of cereal products; Simple method for 

measuring the: Its application to-. V. Birckner, 19. 

Sulfdiuric Acid: Alcohol in mixtures of alcohol, -, and water; Estimation of. 

G. S. Butler and H. B. Dunnicliff, 267. 

Sulphuric Acid: Arsenic in commercial-; Eapid method for the estimation of. 

A. A. Kohr, 313. 

Sulphuric Acid: Nitrates and nitrites in -; Estimation of. L. B. Sefton, 

314. 

Sulphuric Acid: Testing-and oleum; The “ heat^ise ” method of. E. Curtis 

and F. D. Miles, 186. 

Surface Tensimeter: Liquids;-for small quantities of. C. C. Kiplinger, 191. 

Sweetening Power: -; Estimation of. E. Pauli, 452. 

(Taka-Diastase): Diastase of Aspergillus Dry zee - ; Testing the amylolytic 

action of. S. A. Waksman, 141. 

Tannin Extracts: Mangrove [tannin] in mixed-; Detection of. E. Schell, 425. 

Tanning Materials: Vegetable-; Tanning value of. J. A. Wilson and E. J, 

Kem, 269. 

Taps: Pressure pumps to-; Clip for preventing rubber connections from slip¬ 

ping off grass and metal tubing, and for attaching. C. A. Keane and G. 
Patchin, 64. 

Tar: Naphthalene in-, -oil, and crude naphthalene by conversion into its 

picrate; Method for the direct estimation of. Knoblauch, 23. 

Tar Oil: Naphthalene in tar, -, and crude naphthalene by conversion into 

its picrate; Method for the direct estimation of. Knoblauch, 23. 

Tarry and OarboxUsed Substances: Heavy mineral oils; Eelation between the 

quantities of- in. W, Steinkopf and H. Winternitz, 420. 

Tartaric Acid: Oxalic acid and lactic acid, especially their differentiation from 

-; Detection of. K. Brauer, 338. 

Tea: Paraguay-. C. E. Hennings, 334. 

Telescope Control Tube: Saccharimeters by means of the -; Testing. C. A. 

Browne, 398. 

Temperature: Eefractive indices of fixed oils with -; Change of. C. H. 

Wright, 52. 

Temperature: Eefractive indices of fixed oils with-; Change of. A. F. Joseph, 

182. 

Tensile Strength: Glue; Determination of the-of. G. Hopp, 233. 

TensimeW: Liquids; Surface-for small quantities of. C. C. Kiplinger, 191. 

Tetany: Idiopathic -; Guanidine content of feeces in. J. S. Sharpe, 142. 

TetriMophenolphthalein : Phenolphthalein as-; Estimation of. S. Palkin, 372. 

Tetranltromethime : Eeducing agents on -; Effect of, and a rapid method of 

estimation. A. Baillie, A. K. Macbeth, smd N. I. Maxwell, 387. 

The<rtiromine: Solubilities of -; Note on the. E. V. Wadsworth, 133. 

Therapeuto Substances: Certain-; Effective control of. (Ministry of Health). 

200 . 
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Tharmometer: Beckmann; Thermoregulator with the characteristics of the. B. B. 
Harvey, 192. 

Thannometeni : Standardising-by electrical energy; Calorimetric method for. 

T. W. Bichards and S. Tamaru,’342. 

Thannoragulator: Beckmann thermometer; - with the characteristics of the. 

B. B. Harvey, 192. 

Tharmoragolator: Gouy-. T. S. Sligh, Junr., 156. 

Thannoragulator: -Air-Oven. H. M. Atkinson, 480. 

Tharmoragnlator: -. J. F. King, 464. 

Thiocarbonate : Cyanogen compounds in concentrated ammonia liquor; Estimation 

of. Part II.: The estimation of-. P. E. Spielmann and H. Wood, 22. 

Thiocyanates: Amrnoniacal liquors; Estimation of - in. J. A. Shaw, 840. 

Thiocyanates: Cyanides and-in complex mixtures; Detection and estimation 

of. L. Cheile, 52. 

Thiocyanates: Potassium permanganate; Volumetric estimation of-by means 

of. B. Meurice, 429. 

Thiophene: Commercial benzenes; Estimation of - in. A. Meyer, 109. 

Thiosulphates: Hydrosulphides in the presence of sulphides, -, and sulphites; 

Volumetric estimation of. A. Wober, 890. 

Thompson Method: Acetic acid in white lead; Modification of the - for the 

estimation of. L. McMastcr and A. E. Goldstein, 185. 

Tin: Antimony; Separation of - and, and estimation of - by means of 

cupferron. A. Kling and A. Lassieur, 275. 

Tin: Arsenic in - and - -plate; Estimation of. L. Vallery, 110. 

Tin: Estimating-; Volumetric methods for. J. G. F. Druce, 468. 

Tin: Salts of-; New reaction of. A. Mazuir, 112. 

Tin: -; Estimation of, J. M. Kolthoff and R. Van der Heyde, 188. 

Tin: -; Indirect detection of. F. Feigl, 112. 

Tissue: Starch enclosed in cellular - by means of amrnoniacal copper oxide 

solution; Estimation of. F. Kaulfersch, 873. 

Titanium: Iron, aluminium, chromium, glucinum, - and zirconium by means 

of sodium carbonate; Separation of. P. Wenger and J. Wuhrmann, 26. 

Titanium: Italian puzzuolanas; Estimation of-in certain. A. Cavazzi, 62. 

Tijtanium: Zirconium and-as phosphates; Separation of. J. Brown and H. T. 

Madden, 158. 

Titanium: Zirconium and - in zirconium ores; Estimation of. G. E. F. 

Lundell and H. B. Knowles, 842. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 


OEDINARY MEETING, DECEMBER 3, 1919. 

Held at the Chemical Society's Rooms, Burlington House* Dr. Samuel Rideal, 
President, in the chair. 

A certificate was read for the first time in favour of Mr. William John ReaJ, 
M.Sc., P.LC. 

Certificates were read for the second time in favour of Messrs. Percy Ewart 
Bowles, P.I.C., Ph.D. (Heidelburg), Charles Crowther, M.A. (Oxon), Ph.D, (Leipsic), 
John William Hawley, B.Sc. (Lond.), A.I.C., Ernest Joseph Lush, B.A. (Cantab.), 
A.I.C., H. Percy Marks, B.Sc., A.I.C., Robert Selby Morrell, M.A. (Cantab.), Ph.D. 
(Wurzburg), F.I.C. 

The following were elected Members of the Society: Messrs. John Dalton and 
William Norman Leng. •• 

The following papers were read: ** New Distillation Method for Detecting 
Adulteration in Butter and for Estimating Fats of the Coconut Group," by George 
Van B. Gilmour, B.Sc. (Lond.), A.R.C.So.I., A.I.C.; ** A New Process for the Deter¬ 
mination of Arsenic, with Notes on the Chemistry of the Marsh-Berzelius Process," 
by B. S. Evans, M.C., B.Sc., F.I.C. 

The Council's nominations of Officers and Council for 1920 were read as follows r 
President : Alfred Smetham. 

Past-Presidents Serving on the Council: Messrs. Leonard Archbutt, Edward. 
J. Bevan, A. Chaston Chapman, Bernard Dyer, Otto Hehner, Samuel Rideal,. 
E, W. Voeloker, J. Augustus Voeloker. 

Vice-Presidents : W. J. A. Butterfield, G. N. Huntly, G. E. Thompson. 

Hon, Treasurer : Edward Hinks. 

Acting Hon, Treasurer : E. W. Voeloker. 

Hon, Secretaries : P. A. Ellis Richards, E. Richards Bolton. 

Oihor Members of the Council : Messrs. F. W. F* Arnaudj W. Bacon, F. H. Carr, 
H. G. Oolman, G. D. Elsdon, P. J. Fryer, R. Hellon, H. Hurst, C, A. Keane, 
S. E. Melling, G. W. Monier-Williams, W. Linoolne Sutton, 

* Andrew More, wes elected a member on November 6, 1919, 
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A NEW METHOD FOR DETECTING ADULTERATION IN BUTTER AND FOR 
ESTIMATING FATS OF THE COCONUT GROUP. 

Bs GEORGE VAN B. GILMOUR, B.Sc. (Lond.), A.R.O.ScJ., A.I.C. 

{Bead at the Meeting^ December 3, 1919.) 

The chief difference between this method and those now in general use is in the 
treatment of the volatile acids. This method separates the volatile acids into two 
groups, depending on their solubility or insolubility in saturated brine. 

Three numbers are obtained from which is deduced the genuineness of the fat 
under examination. 

The test is carried out as follows: 

Twenty grms. of the clear filtered fat are saponified in a 300 c.c. resistance 
conical flask with 30 grms. of glycerol and 8 c.c. of 50 per cent, aqueous caustic 
potash ; a few small pieces of porous porcelain are also added. The heating can be 
done over a naked Bunsen flame. The soap is made up to 200 c.c. with distilled 
water. To 50 c.c. are added 100 c.c. of a solution of sulphuric acid containing 
12*5 grms. of concentrated acid per litre, and 0*1 grm. of 
pumice powder that has been sifted through butter muslin. 

The distillation is carried out in the Blichfeldt distillation 
apparatus* shown in the diagram, which is calibrated to hold 
100 grms. of water at G5° C., the source of heat being an 
electric heater regulated to distil to the mark in about twenty 
minutes. When the distillate has been collected, the apparatus 
is disconnected, and 0*5 c.c. of 1 per cent, phenolphthalein and 
NaOH (a few c.c. in excess of that which is necessary to 
neutralise all the acids in the distillate) are added through the 
condenser tube The openings are corked and the contents 
well shaken. At the commencement of the shaking the cork 
is temporarily released to reduce the pressure inside. The 
contents are then removed to a 200 c.c. measuring flask and 
cooled to about 15® C. The excess of alkali is titrated with 
^ H 2 SO 4 , and the number of c.c. of ^ NaOH, equivalent to 
the total volatile acids is obtained by difference : from this is 
subtracted 0*4 to allow for a blank, and the corrected figure is 
represented by T. 

Up to this stage the procedure is identical with that 
described by Blichfeldt (/. Soc, Chem, Ind.^ 1919, 38, 
150-162T). 

To the measuring flask containing the neutral soap is 
now added a volume of x}| H 2 SO 4 equal to that of ^ NaOH 
required to neutralise the total volatile acids (T+0*4), 
and after this are added 61 grms. of pure dry sodium chloride (the salt used 
should be neutral to phenolphthalein, otherwise a slight correction will be necessary) 

* The complete apparatus can be obtained from F. E. Becker and Co., Hutton Wall, London, E.C, 1. 
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The flask is corked and well shaken to dissolve the salt, the volume being made up 
to 200 C.C. The contents of the flask are next filtered, and 190 c.c. of the filtrate 
titrated with ^ NaOH : no further indicator need be added, as phenolphthalein is 
already present. 

20 

The number of c.c. of ^ NaOH required is multiplied by and from this is 

subtracted 0*4 for a blank. The number obtained represents the soluble volatile 
acids, and is indicated by S. T-S gives the number I, which represents the 
insoluble volatile acids. The following example shows how the results are tabulated. 


NaOH added to the distillate ... ... ... ... 26*0 

H 0 SO 4 required to neutralise excess of alkali ... ... 4*4 


21*6 

Deduction for blank experiment ... ... ... ... 0*4 


NaOH required for total volatile acids (T) ... ... 21*2 

H 2 SO 4 added to liberate volatile acids ... ... ... 21*6 

NaOH required to neutralise volatile acids dissolved in 
190 c.c. saturated brine ... ... ... ... 3*3 

NaOH required to neutralise volatile acids dissolved in 200 c.c. 
saturated brine 3*3 x j JJ ... ... ... ... 3*6 

Deduction for blank experiment ... .. ... ... 0*4 


NaOH required for volatile acids soluble in saturated brine (S) 3*1 

NaOH equivalent to volatile acids insoluble in saturated 

brine (T-S-I) . 18*1 

T = 21*2; S = 31; I-lBl. 


Saturated brine was adopted after experimenting with brines of different 
strength. The solubility of the fatty acids was found to decrease with increased 
^concentration of brine. 

Below are given figures illustrating this: 


Grins, of NaCl in 200 c.c. 

S for Butler Fut. 

8 for Coconut Fat. 

61 

22-5 

1-6 

40 1 

24 6 

— 

20 

26-1 

3 7 


S for Palm Kernel Fut. 

1-1 

21 


Results obtained by the above method for butter, coconut, palm kernel and 
babassu fats: 


T represents total volatile acids. 

S represents volatile acids soluble in saturated brine. 

I represents volatile acids insoluble in saturated brine. 
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Twelve Samples of Butter from Different Sources. 


Sample. 

T. 

S. 

I. 

1 . 

27-2 

20-4 

6-8 

2. 

29*3 

220 

7-3 

3 ! 

26-3 

20-3 

60 

4. 

28-6 

21-8 

6-8 

5. 

30*1 

22-8 

7-3 

6. 

30-4 

22-5 

7-9 

7. 

29-4 

22 0 

7-4 

8 . 

26-4 

21-1 

5-3 

9. 

31-0 

22-5 

8-5 

10. 

31-4 

22-8 

8-6 

11. 

32-2 

23-3 

8-9 

12; 

29-1 

22-2 

6-9 

Six Different Samples of Coconut Fat. 

1. 

1 20-3 

1-5 1 

18-8 

2. 

i 19'7 

1-6 1 

18-1 

3. 1 

1 22-0 

1-7 ! 

20*3 

1 

21-0 

1*5 

19*0 

5. i 

20-4 

1*6 

18*8 

6. ! 

21-3 

1-7 

19-G 

Six Different Samples of Palm Kernel Fat, 

1. 

12-8 

11 

11-7 

2. 

13-1 

1-2 

11-9 

3. 

13-8 

1-3 1 

12*0 

4. ‘ 

12-4 

1-0 

11-4 

5. 

12-8 1 

1-0 i 

11*8 

6. 

12-0 i 

1-0 1 

11*0 


A Sample of Babassu Fat gave- the following figures 
14-3 12 13-1 


Variations for butter, coconut and palm kernel fats : 



Butter Fat, j 

Coconut Fat. 

! 

Palm Kernel Fat. 

T. 

From 26*0 to 33*0 | 

\ T. From 19-6 to 22-6 

, T. 

From 12.0 to 14.0 

S. 

„ 20-0 „ 23-5 

I 8., „ 1.3 „ 1.8 

! S. 

„ 1-0 „ 1-3 

I. 

,, 5*0 ,, 9‘5 i 

I. „ 18-0 „ 20-7 

i I. 

„ 11*0 „ 12-7 


Below are given results for— 

(1) Mixtures of batter fat with coconut and palm kernel fats. 

(2) Pure fats used in (1). 

(3) Theoretical figures that the mixtures (1) should give calpulated from (2). 



IN BUTTER AND FOR ESTIMATING FATS OF THE COCONUT GROUP 5 


(1) Butter fat + 5 per cent, coconut fat ... 

n »» »t 

20 „ 

„ 5 per cent, palm kernel fat 

»» 10 It It 

j» 20 It It II 

(2) Butter fat ... 

Coconut fat 
Palm kernel fat 

(3) Butter fat + 5 per cent, coconut fat 

»» If^ »> » 

)> 20 „ „ 

,1 5 per cent, palm kernel fat 

)i *1 »» j» 

,, 20 


T. 

S. 


28-8 

20-0 

8-3 

27-8 

18-8 

90 

26-9 

170 

9-9 

27-9 

20*2 

7-7 

27-3 

19-1 

8-2 

25-7 

16-8 

8-9 

28-7 

21-0 

7-7 

210 

1-5 t 

19-5 

13-1 

1-2 j 

11'9 

28-3 

20-0 i 

8-3 

27-9 

19-0 ^ 

8-9 

271 

171 I 

100 

27-9 

20-0 1 

7-9 

27-1 

19-0 1 

8-1 

25-6 

170 1 

80 


The following are results for— 

(1) Mixture of arachis oil with coconut and palm kernel fats, and of arachis 
oil, butter and coconut fats. 

(2) The pure fats used in (1). 

(3) Theoretical figures that the mixtures (1) should give calculated from (2). 


(1) 50 per cent, arachis oil+ 60 per cent, coconut fat 

50 ,, ,, ,, „ palm kernel fat 

70 II „ I. 30 per cent, coconut fat 
70 ,, „ „ „ palm kernel fat 

30 per cent, coconut fat + 60 per cent, arachis oil +10 per 
cent, butter fat 

30 per cent, coconut fat+ 65 per cent, arachis oil+5 per 
cent, butter fat 

(2) Butter fat ... 

Coconut fat 
Palm kernel fat 
Arachis oil 

(5) 50 per cent, arachis oil + 50 per cent, coconut fat 
50 ,1 ,1 „ „ palm kernel fat 

70 „ „ „ 30 per cent, coconut fat 

70 „ „ „ „ palm kernel fat ... 

30 per cent, coconut fat + 60 per cent, arachis oil +10 per 

cent, butter fat ... ... . 

30 per cent, coconut fat+ 65 per cent, arachis oil+5 per 
cent, butter fat 


1 > • 

T, S. ' I. 

! I 


111 

! 1 

1-3 

9-8 

80 

0-8 i 

7-2 

7-8 

10 

G-8 

4-7 

0-7 I 

4 0 

10-7 

1 

2-9 : 

j 

7-8 

8-7 

1-8 1 

6*9 

30-9 

22-5 1 

8-4 

! 220 

1-7 i 

20-3 

13-8 

1-3 1 

120 

10 

0-3 

0-7 

1 11-5 

10 ! 

100 

1 7-4 

0-8 

60 

7-3 

0-7 

60 

! 4-8 

OO 

4-2 

10-3 

2-9 I 

t 

7-4 

i 8-8 

1-8 1 

70 
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Interpretation of the figures obtained by the method: 

Genuine Ibutters have been found to give figures which agree with one of the 
following conditions: 


' 

Soluble. 

Insoluble. 

i 

1 . 

20-0 to 21-0 

Below 7 (usually 6-7) 

1 

i 

2 

3. 

21- 0 „ 22-5 

22- 5 „ 23-5 

„ 8-0 
„ 9-5 


When butter is adulterated with coconut or palm kernel fat the soluble volatile 
acids from either of them afiect the soluble figure only very slightly—viz., by about 
0*15 for each 10 per cent, of coconut fat, and O’ll for each 10 per cent, of palm kernel 
fat present. The soluble figures for butters adulterated with these fats can thus be 
assumed to decrease approximately in proportion to the amount of either fat present. 

The insoluble volatile acids from coconut and palm kernel fats affect the 
insoluble figure of a butter adulterated with these fats by about 19 for each 10 per 
cent, of coconut and 1*2 for each 10 per cent, of palm kernel fat present. 

The insoluble figures for butters vary between 5 and 9*5, therefore on addition of 
coconut or palm kernel fat the butter portion of the insoluble figure will decrease by 
0*5 to 0 9 for each 10 per cent, of these fats present, but, at the same time, the 
portion of the insoluble figure due to coconut or palm kernel fat will cause an increase 
respectively of 1*9 and 1*2. The result is that a butter adulterated with increasing 
quantities of these fats will give soluble figures that consistently fall, and, at the same 
time, insoluble figures that consistently rise. Butter adulterated with fats that do 
not give rise to volatile acids will give figures both soluble and insoluble reduced in 
proportion to the amount of adulteration. 

The amount of adulteration is calculated in the following way : 

Using average figures for pure butter, coconut, and palm kernel fats, the follow¬ 
ing three equations have been worked out, from which can be calculated directly the 
percentage of any one of the fats present in a mixture: 

(1) Per cent, butter fat = 4*67 8-0*35 I = rr. 

(2) Per cent, coconut fat«5 I-0*38a;. 

(3) Per cent, palm kernel fat-- 7*69 I - 0*59a:^. 

Should butter fat be absent from the mixture the second terms of the equations 
^2) and (3) vanish. 

For differentiating between coconut and palm kernel fats see the paper by S. H. 
Blichfeldt (Zocj ciL), 

Distillatipn figures for mixtures of known composition showing results calculated 
from the above equations: 
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Actual CompositioD. 




Calculated from Equations. 

Butter Fat 
per Cent. 

j 

Coconut 
Fat per 
Cent. 

1 

Palm 1 
Kernel Fat 
per Cent. 

Araohis 
Oil per 
Cent. 

T. 

S. 

I. 

I 

Butter Fat 
per Gent. 

Coconut 
Fat per 
Cent. 

Palm 

Kernel Fat 
per Cent 

10 

90 



21*2 

3*1 

18-1 

8-1 

87*4 


95 

_ 

5 

— 

27-9 

20*2 

7-7 

91-6 

— 

5-2 

5 

30 

— 

65 

8'7 

18 

6-9 

6-0 

32-2 

— 

10 

30 

— 

60 

10-3 

2*9 

7-4 

109 

31-8 

— 

— 

_ 

50 

50 

8*0 

0*8 

7-2 

— 

— 

55-4 

60 

5 

— 

45 

16-7 

10*7 

5-0 

48-2 

6-7 

— 

40 

15 

— 

' 45 

14-8 

8-6 

6-2 

380 

16-6 

— 

10 

60 

— 

1 30 

i 

15-9 

8-0 

12-9 

9-5 

60-9 

— 


There is considerable difference between the maximum and the minimum figures 
that can represent the total volatile acids in butter. The result of this is that 
a butter with a high figure can be adulterated with up to 10 per cent, of lard or other 
fat that does not give rise to volatile acids, without the figure being reduced below 
the lower limit. Such cases of adulteration cannot be detected by the distillation 
tests : if the butter is suspected, other tests must be applied. 

Of the methods in use for detecting adulteration in butter and for estimating fats 
of the coconut group, those of Kirschner-Polenske and Blichfeldt are the most 
reliable. In the “ Maypole laboratory the latter method has been preferred. This 
new method has been tested against Blichfeldt’s, and has been found simpler 
and somewhat more exact; a complete estimation can be made in about an hour. 

It has been noticed that the ratio of soluble to insoluble silver salts in the 
Blichfeldt process is to some extent dependent on the quantity of fatty acids present* 
This might also bo true in the Kirschner process. The fact that, by using saturated 
brine, the ratio of soluble to insoluble volatile acids is not affected by the quantity of 
the acids present, is a point very strongly in favour of the method. 

Tjie Labukatouy, 

Maypole Maegahine Wokks, Ltd., Southall, Middlesex. 

Discussion. 

Mr. Bolton remarked that he could not criticise the efficiency of the process 
without studying the figures which he had only just seen for the first time. He felt 
that, in order to judge the value of this new method, the figures should be tabulated 
‘ side by side with those obtained by the standard Reichert^Meissel-Polenske-Kirschner 
method, in order to distinctly prove the advantages claimed. The standard Reichert- 
Meissel-Polenske-Kirschner method would detect and even estimate 1 per cent, of 
butter fat in the presence of coconut oil and palm-nut oil. 

If the method now put forward would do this more accurately or more rapidly 
then it would be for the analyst to decide if it was worth while to scrap the great 
number of published figures for the standard method, and to obtain fresh standards 
for the author’s method. 





8 EVANS : A NEW PROCESS FOR THE ESTIMATION OF ARSENIC, WITH 

A NEW PROCESS FOR THE ESTIMATION OF ARSENIC, WITH NOTES ON 
THE CHEMISTRY OF THE MARSH-BERZELIUS PROCESS. 

By B. B. EVANS, M.O., B.Sc., FJ,C. 

{Read at the Meeting, December 3, 1919.) 

Tils process about to be described was worked out to provide a rapid gravimetric 
method of estimating arsenic in organic compounds. 

General Pnnapfes.—The arsenic is evolved as AsHg, which is passed over 
ignited copper, the gain in weight of the copper being a measure of the amount of 
arsenic present. 



Details: (a) Apparatus .—The apparatus required is practically that used in 
the Marsh-Berzelius test. A flask, containing zinc coated with cadmium, as in 
Chapman’s modification, closed with a double-bored robber stopper carrying a tapped 
funnel and a tube containing wool soaked in lead acetate and dried and granulated 
calcium chloride; to this drying tube is attached, by means of a piece of vulcanised 
rubber tubing, a tube similar to that used in the Marsh-Berzelius test, but the drawn 
out portion of which is only about 2 inches long, the last inch or so being turned up. 
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It has been found convenient, and, in the long run, much cheaper, to have this drawn 
out tube made of silica, as it not only retains its shape when heated, but also can be 
used repeatedly (the work carried out for this paper was all done with one tube 
which was still perfectly good after considerably over one hundred estimations). 
Hard glass can, however, be used with quite good results. 

( b) Dimensions of Apparatus : 

Flask . ... capacity about 250 c.c. 

Weight of zinc.40 to 50 grms. coated with cadmium by 

heating with a solution containing 
about 1 grm. of a cadmium salt. 

Length of wide part of silica tube up to 

shoulder .about 12 cms. 

internal diameter of wide part of silica 

tube .. ... 0*9 cm. 

Length of wide portion of drying tube 15 to 16 cms. 

Internal diameter of wide portion of dry¬ 
ing tube .1*2 cms. 

These dimensions are those that happen to be convenient, but they have no 
special significance. 

(c) Process .—A piece of thin sheet copper, about 4 inches by 1, and weighing 
about 2 grms., is heated to redness in the Bunsen flame, and allowed to cool; it is 
then formed into a little tube about an inch long by rolling round a glass rod. Into 
the silica tube is pushed a small fragment of asbestos wool (which first must be 
thoroughly ignited to drive ofl' water), and it is pressed into place right up against 
the shoulder of the tube where it has been drawn out, which shoulder it should be 
just big enough to plug loosely. The copper tube is now dropped into the silica 
tube, and the latter is attached by means of a rubber connection to the drying tube. 
The silica tube is supported horizontally over a Bunsen burner, the portion where 
the copper is placed being covered by a little sheet iron muffle about inches long, 
and a shield, made of asbestos card with a slot cut in it, is hung on to the silica tube, 
where the muffle ends, to protect the rubber connection from the heat of the burner. 

Dilute sulphuric acid is now run in through the tapped funnel, and when the 
hydrogen evolved has displaced all the air in the apparatus, the jet and the burner 
are lighted, the burner being so placed as to heat that portion of the tube where the 
copper tube is to bright redness. The apparatus is allowed to run for two or three 
minutes, the burner is then turned out, and the tube is allowed to cooL When 
thoroughly cool, the silica tube is disconnected from the apparatus, the hydrogen 
replaced by air by connecting it for a moment to a filter pump, and it is weighed. 
After weighing, it is reconnected to the apparatus, the hydrogen started again with a 
little dilute sulphuric acid, and the burner and jet relighted. When the tube is 
again red hot the solution containing the arsenic to be estimated is run in through 
the tapped funnel, care being taken not to introduce any air, and the funnel is rinsed 
with water. 
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Tbie arsenic coming off in the form of arseniuretted hydrogen is completely 
retained by the copper, forming a lustrons silver white arsenide. Even if the 
hydrogen is evolved fast enough to cause a jet flame of an inch or more in height, 
not a trace of arsenic gets through, the colour of the flame affording a sensitive 
indicator, as the slightest trace of arsenic produces the lilac discoloration. After the 
test solution has all been added, the apparatus is kept running for forty^five minutes 
by the addition of small quantities of strong sulphuric acid (owing to the pressure in 
the apparatus it is best to force this in by blowing through a tube passing through 
a cork in the mouth of the tapped funnel). The height of the jet flame should be 
kept as near ^ inch as possible. At the end of forty-five minutes the burner is 
turned out, and when the tube is quite cold it is disconnected, and, the hydrogen 
having been displaced by air as before, it is again weighed. The diflerence between 
the two weights divided by 0*986 gives the amount of arsenic added to the apparatus. 
The amount of arsenic present for the test should be 0*05-0*50 grm. calculated as 

AS4O11. 

There is no need to clean out the silica tube between tests: all that is needed is 
to drop out the copper and replace by a fresh roll. The same asbestos plug serves 
for many tests, and is, in fact, better after being used once or twice, owing to a slight 
danger of its not having been completely dehydrated by the first ignition. Iron 
and many heavy metals interfere with the estimation, and, if present, they must be 
separated, preferably by distillation of the arsenic. 

To test the method, several estimations were carried out on different amounts 


of pure arsenious oxide, with the following results ; 

ASiOfi taken. ! AsiO- found. 

1 Percental** "t Arsenic 

Gm. 

; Grm. 

1 recovf:rc(L 

1 

0-0750 

’ 0-0740 

i 9B-G6 

0-0760 

0-0740 

1 98*66 

0-2030 

; 0-1996 

1 98*33 

0-2274 

' 0-2243 

i 98*60 

0-2634 

i 0-2592 

1 98*42 

0-3078 

0-3044 

i 98*91 

0-6030 

0-4966 

! 98*72 


As a check on the purity of the arsenious oxide used, the arsenic in it was 
estimated both by the magnesium arsenate method and by the iodine titration 
method, with the following results: 

Mg2As20y method ... Mean of four analyses, 100*17 per cent. 

Titration . „ „ „ 99*59 „ 

From these results it would seem that the sample was practically pure arsenious 
oxide, and consequently the factor 1/0*986 was adopted to correct the results of the 
method*, 
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The following table shows the results obtained by this method in the analysis of 
a variety of arsenic compounds. The organic compounds were in all cases oxidised 
by Thomson's method, published in the British Food Journal, October, 1902; the 
sample of arsenic trichloride was treated in the same way, and it may be noted that 
no loss of arsenic resulted. The second column gives the percentage of arsenic 
calculated direct from the gain in weight of the tube; the third column this number 
divided by 0*986; the last column the theoretical percentage: 


Compouud. 

^ Arsenic found, 

1 per Cent. 

Arsenic corrected by 
0*986 Factor, per 
Cent. 

Arsenic calculated, 
per Cent. 

A 8 {C,H 5 )jBr . 

. 

(23-87 

\23-86 

(24-21 

(.24-20 

24-27 

ABC.HjBr* . 

23-46 

23-79 

24-04 

C-H-AsBrn (crude) 

25-59 

25-95 

26-99 

^purified) ... 

,, (another puri¬ 

26-45 

26-83 

26-99 

fied sample) 

26-72 

27-09 

26-99 

C 4 H^^A 8 Br 2 (crude) 

24-72 

25-07 

25-68 

,, (purified) 

25-17 

25-52 1 

25-68 

C 4 HASCL . 

<C-H,) 2 A 8 CI . 

C^H^AsO. 

36-36 

36-87 I 

36-95 

27-77 

28-16 

28-35 

43-83 

44-45 

44-65 

Pure elemental arsenic ... 

i 98-45 

99-84 

100-00 

AsCV . 

1 (41-11 

' \41-03 

(41-69 

141-61 

41-33 

/0\ 

Mg< >Asx 


26-28 

1 _ 

26-35 

1 calculated from 

\C,H, ■ 

j 


1 Mg. 


In conducting the estimation of arsenic by the Mg 2 As 207 method, some facts 
<»onoerning that process came to light. 

Since the textbooks differed considerably among themselves as to the amount of the 
solubility factor to be allowed for the ffltrate and washings, it was decided actually to 
estimate the arsenic left in solution, by the method described in this paper; the 
procedure adopted was as follows: The arsenate was precipitated in accordance 
with the directions of the textbooks, and washed with dilute ammonia, the filtrate 
and washings being measured and preserved. The precipitate was then dissolved in 
hydrochloric acid, and reprecipitated with ammonia, filtered through a Gooch 
crucible, washed as before, ignited to Mg 2 As 207 , and weighed, the filtrate and 
washings, as before, being measured and kept. The two filtrates were evaporated 
separately (except in one instance, where they were mixed), acidified, reduced with 
SOg, and run off by the method described in this paper. 

• The sample was contaminated with a trace of ksX),. One per cent, of A 840 (; would account for 
^e excess As found. 
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Th4 results obtained are shown in the following table : 


Weight of 

AsiOit 

taken. 

Weight of j 
MfeAs-A 1 

obtained. 

I 

First Filtrate. 

1 

! 

Second Filtrate. 

Peieei 

iitage of Arsenic— 

1 ,. . -. 

Vol. Arsenic. 

! Vol. Arsenic. 

1 

From Pre¬ 
cipitate. 

From 

Filtrate. 

Total 

0-2964 

0-4548 

133 c.c. 0-0006 

185 c.c. 0-0044 

98-02 

2*23 

100-25 

0-2072 

0-3142 1369 C.O. 0-0050 

Filtrates mixed 

96-85 

3-19 

10002 

01554 

0-2292 |175 O.C. 0-0014 

225 O.C. 0-0055 

94-21 

6-86 

100-07 

0-3136 

i 

1 0-4672 

i i 

217 c.c. 0*00241 

248 c.e. 0-0098 

95-17 

.')-13 

100-30 


Two points are sufficiently clear from these results: (a) The second filtrate, 
containing no magnesia mixture, dissolves almost four times as much arsenic as the 
first, although the volume is very little greater. (Z>) The amount of arsenic remaining 
in solution is not by any means so negligible as some textbooks infer. By applying 
certain solution factors it is possible to arrive at a correct result, yet it must be 
largely due to chance, unless the volumes of both filtrates and both sets of washings 
are carefully watched. 

The missing 1*4 per cent, in the copper-tube method still remains rather a 
mystery, although a good deal of work has been done to trace it. A variety of 
possibilities suggest themselves, and were examined: (a) The missing amount of 
arsenic might be precipitated in the fiask, either as element or as an arsenide. 
(b) A proportion of arsine might remain in solution, {c) The arsenic might go into 
solution as a non-reactive complex, (d) A proportion of arsine might diffuse through 
the rubber connections, (e) A proportion of arsine might be decomposed in passing 
through the lead wool and calcium chloride. (/) A proportion of arsine might 
escape from the apparatus altogether, not being held by the copper, {g) The loss 
might be due to steady loss of weight by the silica tube and the copper. 

At ht and c were tested in several experiments, of which the following is typical: 
0*6152 grm. of As 40 j was run off and 97*59 per cent, was recovered (0-3809 grm. of As). 
A black precipitate of elemental arsenic separated on the top of the liquid in the flask 
(this, as will be shown later, is apt to happen when too much arsenic is used). The 
test was run until all the zinc was dissolved. The liquid was filtered, the precipitate 
treated with strong nitric acid, which completely dissolved it; 5 c.c. strong sulphuric 
acid were added, and the solution was evaporated till the sulphuric acid fumed; it was 
then diluted with water, reduced with sulphur dioxide, and run oft’; an amount of 
arsenic corresponding to 1*38 per cent, was recovered (0*0054 grm. As). The original 
filtrate containing the zinc sulphate was evaporated down with fuming nitric acid and 
strong sulphuric acid and digested for several days, taken up with water, reduced, 
sulphuretted hydrogen passed through all night, the precipitate filtered off, boiled 
with nitric acid and 5 c.c. strong sulphuric acid to fuming-point of the sulphuric 
acid, taken up with water, reduced, and run off. 

The amount of arsenic recovered was 0*0002 grm., corresponding to 0*05 per cent. 
Eesults: 97*69 per cent. •+• 1*38 4- 0*05 ■■ 99*02, total peroantage of As recovered. 
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This and other similar experiments, using different methods of attack, but 
always with the same results, seemed to show that if the arsenic remained in the 
iiask at all it was as a singularly obstinate complex. 

To test cZ, the question whether arsine could diffuse through the rubber connec¬ 
tion, the ordinary rubber connection in which the silica tube was pushed right up to 
the drying tube, was replaced by a length of about a foot of rubber tubing, on the 
assumption that far more diffusion should take place under these circumstances. 
Amount of As^O^ taken, 0*2952 grm.; weight of As recovered, 0*2202 grm.; correspond¬ 
ing to 98*47 per cent. 

To test e —Z.e., whether the lead wool or CaClj caused decomposition of the 
AsHg —the drying tube was replaced by one 5 feet long, packed with lead wool and 
CaClg in the same proportions, on the assumption that far greater decomposition 
should take place with greater length. Amount of As^O^ taken, 0*1974 grm.; weight 
of As recovered, 0*1480 grm.; correspondi ig to 98*97 per cent. 

Another test was made with an ordinary drying tube in which the lead wool was 
replaced by ordinary cotton-wool. Amount of A 840 g taken, 0*2410 grm.; weight of 
As recovered, 0*1804 grm.; corresponding to 98*81 per cent. 

With regard to /, the non-coloration of the hydrogen flame, and its failure 
to deposit arsenic on cold porcelain, were taken as proof that no arsenic was lost by 
passing out of the apparatus. 

With regard to the various blank tests invariably showed agreement, within 
the errors of weighing, between the weights of the tube before and after running. 

The compound formed with the copper usually melts and has a solder-like 
appearance, but, occasionally, brilliant silver-white blade-shaped crystals are formed. 

Some analyses were attempted: 



Cu. i 

As. ! 

Total. 

Crystalline crust detached from copper ... 

70-50 1 

29-27 

99-77 

Button of arsenide exposed to large excess of AsHg ; 

67-50 i 

32-28 

99-78 

Calculated from increase in weight of copper when * 
fully saturated with arsenic 

70-23 

29-77 ; 

100-00 

Calculated from formula CugAs 

71-78 

28-22 : 

100-00 

Calculated from formula Cu^Asg 

67-96 

32-05 

100-00 


It would seem as if we were here dealing with a mixture of arsenides. 

Although of course it is impossible to draw rigid conclusions as to the behaviour 
of the minute amounts of arsenic usually looked for by the Marsh-Berzelius test, it 
yet seemed worth while to investigate the chemistry of that process from the point 
of view of the larger amounts here involved, where quantitative results could be 
obtained. 
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In the first place, it is interesting to note that insensitive zinc is a difficulty that 
oecnrs in this process, just as it does in the Marsh>Berzelius test, and that it can be 
overcome by the same means. In the early days of the process, the zinc was used 
without cadmium; a batch of zinc, however, came to hand, which gave low results ; 
on coating this zinc with cadmium the difference in the results disappeared. 

The following figures were obtained—one set with AS 4 O 3 , another with elemental 
As, and a third with impure : 



AsA per Cent of As^O^. 

! 

As. 

As(C 4 H 8 )y per Cent, of 
Arsenic. . 

Untreated zinc . 

92-60 

93-15 

27-78 

h cadmium 

98-60 

9846 

28-88 


What happened in the fiask throws some light on, at any rate, one function 
of the cadmium. With both coated and uncoated zinc, very shortly after the 
addition of the arsenic to the flask, there was a brown coloration of the liquid, 
followed by the separation of a scum of metallic arsenic on the surface. In the case 
of the untreated zinc, this scum remained substantially unchanged at the end of the 
test, and undoubtedly represented the loss of the arsenic. 

In the case of the treated zinc, the scum remained unchanged for some time; 
then (after about twenty minutes run), as generally happens, the cadmium sponge 
beOame detached from the zinc and floated up to the surface. As soon as the 
cadmium came in contact with the floating arsenic the latter began to disappear, 
and soon no trace of it was left. It would seem that what happens is that the 
arsenic and cadmium form an electric couple with the cadmium as anode and the 
arsenic as cathode, the cadmium dissolves, and the nascent hydrogen coming off 
from the arsenic combines with it to form arsine. Later work showed that the 
separation of elemental arsenic is a fairly common occurrence. If the amount of 
As 40 ^ in the flask much exceeds 0*5 grm. it seems invariably to occur, and therefore 
it is desirable to keep the amount of arsenic below that limit; the majority of salts, 
too, if present in sufficient amount, also cause a separation of arsenic; unless, 
however, the amount separated is excessive, the cadmium sponge, if it floats up 
properly, should easily deal with it. If from any cause undissolved arsenic should 
be left at the end of the test, it is necessary to filter it off, dissolve in strong nitric 
acid, add 5 o.c. of strong sulphuric acid, take down to the fuming<point of the 
sulphuric acid, take up with water, reduce with sulphur dioxide, and, after the latter 
has been boiled off, run off again, adding this result to the first one. An example is 
the following: Amount of A 84 O 0 taken, 0*7318 grm.; percentage, calculated from first 
run, 94*84; percentage, calculated from second run, 3*75; total, 98*59. 

A few observations were made which have a bearing on this separation of 
arsenic: 

(a) Some powdered arsenic (element) was added to the flask, the jet being 
lighted but not the burner* The arsenic colour appeared in the jet flame at once, 
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but this colour markedly increased when the cadmium floated up and came in contact 
with the arsenic, (b) Some zinc was added to a solution of As^O^ in sodium 
bicarbonate; it slowly became coated with a brown film. On adding a little acid^ 
a considerable amount of arsenic separated out. (c) Most of the zinc used in this 
work was sufficiently pure to cause the hydrogen to come off slowly and with 
difficulty. It was repeatedly noticed that addition of a solution of pure A 84 O 0 caused 
an immediate rush of gas, just as the addition of a copper salt would. 

From these observations it would appear that the first action when A 84 OQ is 
added to zinc and acid is a reduction to elemental arsenic on the surface of the zinc. 
Here it forms an electric couple with the zinc, the arsenic being the cathode. The 
nascent hydrogen coming off from the surface of the arsenic combines with it forming 
arsine. If, however, strong solutions of salts, which are known to cause the stripping 
of films, are present, or if the amount of arsenic is sufficient to cause a weakly 
adherent film, the latter is stripped and, being carried up to the surface, is removed 
from further action until the cadmium touches it. 

In view of the disturbing effect of various substances on the sensitiveness of the 
Marsh test, it seemed worth while to determine the effect of varying amounts of 
them on the process under consideration, and, if possible, discover the ^ause of their 
interference. 

Copper was the first metal selected. The method adopted was to keep the 
amount of arsenic approximately constant, and add varying amounts of copper 
sulphate; the amount of arsenic recovered was calculated as a percentage of the 
amount added; the amount of arsenic retained by the copper was calculated from 
the difference between the percentage recovered and 98*6. In every case there 
seemed to be a catalysis of the As^Og—As reaction, and a considerable amount of 
arsenic separated on the surface; this, however, was always completely removed by 
the cadmium sponge. In addition to this, black particles separated in the liquid, 
remaining at the end of the test, when all the zinc and cadmium was dissolved, as a 
black powder at the bottom of the flask. This powder was filtered off, washed and 
weighed, and, in two or three cases, was approximately analysed : it appeared to be 
a copper arsenide of the approximate composition, CugAs. There was apparently no 
metallic copper left. 


Weight of 

A840rt. 

Weight of 
Ou. 

Weight of Arsenide 
and Insoluble 
Matter tVoni Zu. * 

Weight of 
As recovered. 

Per Cent, of 
As recovered. 

Weight of 
As lost. 

0-1996 

0-0166 

00533 

0-1476 

97-61 

0-0016 

0-1996 

0-0832 

0 0670 

0-1439 

96-17 

0-00521 

0-1998 

0-0499 

0-0846 

0-1398 

92-86 

0-0094/ 

0-2003 

00665 

0-1036 

0-1378 

90-80 

0*0118 

0-9002 

0-4168 

0-5574 

0-0928 

61-19 1 

0-0567 

1 


Weight or Am 
in Arsenide. 


0-0144 


* This column includes any matter in the zinc insoluble in sulphuric acid, and is therefore only a 
rough approximation. 
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It would seem, therefore, that copper prevents the formation of arsine in two 
ways: (a) By formation of copper arsenide; (b) by causing the separation of a 
large amount of elemental arsenic. 

The cadmium causes the conversion of the separated arsenic into AsHj, unless 
the amount is excessive, but it is powerless to deal with the arsenide, though there 
is a certain amount of evidence to show that ASH 3 is given off very slowly from the 
arsenide. 

The results obtained with iron were more difficult of interpretation. The iron 
was added in the form of ferrous sulphate, the other conditions being the same as in 
the copper experiments. The separation of arsenic in the flask was, if anything, 
more marked, and there was again a formation of arsenide in the form of a fine black 
powder. The arsenide was filtered off and weighed, but analyses of it were un¬ 
satisfactory. In all cases it was found that the great bulk of the iron remained in 
solution. 

The following results were obtained: 


Weight of 

. -. 

Weight of Fc. 

1 Weight of Arsenide 
and Insoluble Matter 
ill Zn. 

Weight of As 
recoverf?d. 

Pereentnge (if 
As recovered. 

Weight of 
leUiiied. 

0-2016 

0-0193 


0-1506 

98-60 


0-2003 

0-0967 

— 

0-1450 

95-57 

0-0046 

0-1996 

0-1450 

0-0388 

0-1460 

96-54 ; 

0-0031 

0-1994 1 

0-2418 

00448 

0-1325 ! 

87-72 1 

0‘01G4 

0-2004 1 

0-4835 

0-0746 

0-1202 1 

79-20 j 

0-0295 

0-1998 

2-0144 

0-1280 

0-0760 , 

60-20 1 

1 

_ 

0-0733 


The most noteworthy thing about these results is that, although by far the 
greater part of the iron remains in solution, the amount of arsenic retained is 
approximately proportional to the amount of iron present, and the curve total iron— 
arsenic retained is very nearly a straight line, so also is the curve total iron— 
arsenide formed. This is all the more surprising in that, on attempting the analysis 
of the arsenide residues they were found to contain varying amounts of lead, which 
was at last traced to the cadmium salt used in coating the zinc; the cadmium salt 
had, however, been previously used for a large number of tests, and no lead arsenide 
or retention of arsenic had been observed before, so that the iron apparently brought 
about combination between the lead and the arsenic. 


Weight of A 840 e. 

1 

Weight of 
Fe. 

Weight of 
Arsenide. 

Weight of As 
recovered. 

1 

Percentage of 
As recovered. 

Weight of Aa 
retained. 

(a) Contaminated Gd 
0-2016 

1-113 

Not weighed 

0-1278 

83-70 

0-0228 

( 6 ) Purified Cd 0-2010 

1-113 

0-0404 

0-1196 

78-56 

0-0305 
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Iron alum was tried in place of ferrous sulphate, once using the contaminated 
cadmium salt, and once using the same salt purified from lead; the results only 
complicated the matter further. 

It will be noticed that considerably more arsenic was retained with the pure 
cadmium salt than with that which contained lead. Lead was present in the 
arsenide from (a), and was absent from that from (/>). 

The effect of a few other substances on the evolution of A 8 H 3 was tried, the 
results being expressed as percentages recovered (uncorrected by the factor 0*986) of 
the amount of arsenic taken. 



Substance. 

j Weiglit of AsjOf, added. 

1 Percentage recovered 

10 grms. 

1 Na^HPO, 

i 0-1988 

! 98-68 

10 „ 

ZnSO^ 

0-2000 

! 98-77 

10 „ 

: Na 2 S 04 

1 0-2012 

I 

98-42 


The blank due to the substance, where necessary, was subtracted. These results 
show that the three substances used exerted no retaining effect. 

Some work done on tin salts seemed to show that they did not exercise a retain¬ 
ing action, but the salts were so impure that the figures are not given. 

I should like to express my thanks to Professor J. F. Thorpe and to Dr. 
Whiteley, of the Imperial College of Science, where this work was done, for sugges¬ 
tions and criticisms ; and to the Chemical Warfare Department for permission to 
publish it. 

Discussion. 

Dr. Dyer said that it was common experience that much of the “ pure'' zinc 
now obtainable was too pure to be sensitive, even with the use of cadmium solution. 
This fault he had found could be corrected by alloying the zinc with about 0*2 per 
cent, of copper. Zinc thus alloyed was, of course, in itself, quite “ insensitive.'* But 
when cadmium was used with it, it became very sensitive, and was also sufficiently 
brisk in its action with hydrochloric acid. Much of the trouble experienced by 
workers with the Marsh-Berzelius process was due to unsatisfactory calcium chloride, 
much of that now obtainable being strongly absorptive of arseniuretted hydrogen, 
especially if used for more than two experiments. 


^ ^ ^ ^ ❖ 
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NOTE. 

The Editor desires to point out that the pages of the Journal are open for the inclusion 
of short iwtes dealing with analytical practice a7id> kindred matters. Such notes 
wre submitted to the Publication Committee in the usual manner. 


DESICCATED COCO-NUT. 

In Messrs* Bolton and Be vis’s book “ Fatty Foods,” the following sentence relating to , 
desiccated ooco-nut occurs: “ When examining this product the presence of sugar, 
starch, etc., must be sought for as adulterants.” 

A few months ago I analysed a sample of desiccated coco-nut, with the following 
results: Moisture, 3*87 per cent. ; fat, 67*00 per cent.; sugar, 6*67 per cent, (by 
Fehling after inversion), 7*5 per cent, (by polarimeter). There was practically no 
copper-reducing power before inversion. 

I was inclined to think that sugar had been added, as no mention is made by 
Messrs. Bolton and Bevis of cane sugar being naturally present. Mr. C. E. Sage 
confirmed the amount of cane sugar present in the sample, but was of the opinion 
that the sugar was naturally present. 

I analysed samples of desiccated coco-nut, copra, and fresh coco nut, with the 
following results: 

(1) Fresh coco-nut, milk, 1*5 per cent, cane sugar (by polarimeter); solid 
portion, after washing, 4*63 per cent, cane sugar on sample, 9*2 per cent, cane sugar 
on dry matter. 

(2) Fresh coco-nut, solid portion: 6*16 per cent, cane sugar on sample, 13*5 per 
cent, on dry matter. No reducing sugar was present in either sample. 

Copra (received from Dr. Dyer): Dextrose, 2*4 per cent.; cane sugar, 0*95 per 

cent. 

Copra (received from Mr. Sage): Dextrose, 0*77 per cent. ; cane sugar, 7*71 per 
cent.; moisture, 0*66 per cent. 

Desiccated Coco-nut: 

1. Purchased: Dextrose, traces only; cane sugar, 4*48 per cent. (4*5 per cent 
on dry matter). 

2. Beceived from Mr. Sage : Moisture, 3*3 per cent.; dextrose, nil; cane sugar 

4*56 per cent. (5*2 per cent, on dry matter). ^ * 

From these figures it is evident that desiccated coco-nut may contain as much as 
7 per cent, cane sugar. 

E. Bourquelot (Analyst, 1904, 29, 330) gives the composition of two samples of 
commercial Indian sugar; one prepared from the milk of the coco-nut contained 
74‘96 per cent, of cane sugar. 

The amount of cane sugar present in desiccated coco-nut no doubt depends 
on whether the solid portion has been well washed'or not before desiccating. ^ 

B. Bodmbu. 

le, SOCTHWABK StHEST, S.K. 1. 


% * * ^ 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS, 

FOOD AND DRUGS ANALYSIS. 

Simple Method for Measuring the Acidity of Cereal Products: Its 
Application to Sulphured and Unsulphured Oats. V. Birckner. (J. Agric, 
Besearchf 1919, 18, 33-49.)—Of the methods proposed by other workers, that of 
Schindler has been much used in America {Zeitsch, Landw. Versuch., .1909, 12, 721- 
756). The material is extracted for sixteen to eighteen hours at normal temperature 
with neutral alcohol (sp. gr. 0*86), and the filtrate titrated with standard alkali. 
The author finds the chief deficiencies of this method to be the following : (1) Lack 
of a definite end-point in titration; (2) the values obtained with raw unsulphured 
cereals are always too high; (3) the valun for sulphured cereals (oats) are too low ; 
(4) the increase in acidity caused by sulphuring often appears as an actual decrease 
owing to incomplete extraction of the acid ; (5) expense due to use of pure alcohol. 
In place of this prolonged alcohol extraction it is proposed to employ ice water for 
qne hour (oats), or one and a half hours for maize. About 15 grms. of the sample 
are used for each estimation, the whole being well shaken every fifteen minutes, 
and kept at a temperature of 1 to 2^ G., both during the extraction and while filter¬ 
ing. Phenolphthalein is used as an indicator, and results are expressed as the 
“ acidity value,’* which is the number of c.c. y alkali required to neutralise the 
extract from 1,000 grms. of material; for the actual titration 25 c.c. of the filtrate is 
titrated with sodium hydroxide. 

Unsulphured oats by this method show acidity values ranging from about thirteen 
to twenty, while sulphured oats rise to about thirty or more. It also appears that 
the amount of acid present in oat kernels does not change markedly during the early 
stages of spoilage. Sulphur-bleached oats showed no increase in acidity upon pro¬ 
longed standing in the ground state when tested by the ice-water method, since the 
acid-forming ferments present in the grain are destroyed by the sulphur fumes. 
With Schindler’s method pronounced increases in the acid values were observed in 
such cases owing to the continued formation of certain protein cleavage products, 
which in aqueous solution are amphoteric, but in alcohol solution are acid. Ice water 
extracts of oats or maize if filtered and kept at 1 to 2® G. for twenty-four hours with¬ 
out being neutralised undergo no change in acidity, but, if neutralised, a new forma¬ 
tion of acid takes place notwithstanding the low temperature. H. P. E. H. 

Crismer Value of Butter Fat. L. Vandam. {Ann, Falsific., 1919, 12, 260- 
269.)—The alcohol used in determining the Grismer value (critical temperature of 
solution in alcohol) of butter fat should have a sp. gr. of 0*7976 at 15® G., corres¬ 
ponding to 99*i per cent, of alcohol by weight, and the strength of the alcohol 
should be tested from time to time by means of a standard mixture of petroleum and 
vaseline. The critical temperature of solution of this mixture in 99*1 per cent, 
alcohol is determined once for all, and, by its use, the strength of fresh quantities of 
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alcohol may be ascertained. If an alcohol containing more or less than 0*9 per cent, 
of water is employed, the results obtained must be corrected in order to give the 
correct Crismer value. To the value obtained is added the following correction for 
each 0*1 per cent, of water below or above 0*9 per cent.: From 0 to 0*4 per cent., 
0*5 to 0*8 per cent., +0*9; 1*0 to 1*1 per cent., -0*9; 1*2 to 2*3 percent., 
- 0*8; 2*4 to 2*9 per cent. —0*7. If the butter fat under examination is not neutral, 
a correction for the acidity must be added to the Crismer value ; this correction is 
the number of c.c. of sodium hydroxide solution required to neutralise 4 grms. of 
the butter fat. W. P. S. 

Estimation of Added Water in Milk. J. Goldan. {Ann. Chhn. anal, 
1919, 1, 342-345.)—The “simplified molecular concentration constant,” when cor¬ 
rected for the volume of casein and fab as described by Ferris (Analyst, 1918, 43, 
"35) is a trustworthy constant for the detection of added water in milk. The author 
has not met with a genuine milk having a value below 70, the average value 
being 74. W. P. S. 

Estimation of Gelatin, contained, tog^ether with Coagrulable Proteins, 
in Feedingf’Stuffs, etc. H. Wagrner and G. Scholer. {Lamlw. Vcrsucks-Slat, 
1918, 92, 171-180 ; through J. Soc. Okem. hid,, 1919, 38, 841a.)— Five grms. of the 
substance are boiled witli 200 c.c. of water for five hours in a 300 c.c. Brlenmeyer flask, 
a larger flask being employed only with materials which “ bump.” The whole is then 
transferred to a 600 c.c. measuring flask, cooled, made up to volume, and filtered. If 
absence of dissolved protein in the filtrate is shown by failure of the reaction with 
acetic acid and potassium ferrocyanide, and of the xanthoprotein reaction, the 
nitrogen in 100 c.c. of the filtrate, corresponding with 1 grm. of the substance, is 
determined by the Kjeldahl method: this represents gelatin- plus amide-nitrogen. 
Another quantity of 100 c.c. of the filtrate is treated in a 250 c.c. measuring flask 
with 40 c.c. of 10 per cent, tannin solution (the nitrogen-content of which is deter¬ 
mined by a blank experiment), the liquid being made up to volume, mixed, allowed 
to settle overnight, and filtered. The nitrogen in 200 c.c. (0*8 grm. of substance) or 
150 c.c. (0*6 grm.) of the filtrate is determined by the Kjeldahl method: the result, 
corrected for the nitrogen of the tannin solution, gives the amide-nitrogen, and sulv 
traction of this from the gelatin- plus amide-nitrogen yields the gelatin-nitrogen alone. 
The method has been tested with mixtures of blood-albumin and gelatin, and is found 
to give satisfactory results. A number of different feeding-stuffs have been analysed 
by the method. 


BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Toxicity of Cacao ShelL Marchadier and Goujon. {Ann. Falsific., 1919, 
12 , 283-287.)—Several French Army horses died after being fed with cacao shell and 
cacao shell powder in place of oats. The animals received 1*5 kilos, of the substance 
per day for four days before their death. Since cacao shell may contain up to 
0*9 per cent, of total alkaloids (caffeine and theobromine), the horses may have taken 
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daily some 13 gnus, of alkaloid, or over 50 grms. in all. The animals undoubtedly 
died as the result of alkaloidal poisoning. It is considered that cacao shell is a 
dangerous fodder; if the alkaloids are extracted previously, the cacao shell loses its 
food value owing to the simultaneous removal of other extractives. W. P. S. 

Detection of Hydrocyanic Acid in Cases of Poisoning*. L. Chelle. 

{Comptes rend,^ 1919, 169, 852-854.)—It has long been known that hydrocyanic acid 
cannot bq detected in the organs of the body a short time after death. Experi¬ 
ments described in detail show that this is due not to the disappearance of the 
hydrocyanic acid, hut to its fixation by the sulphur compounds produced during 
cadaveric putrefaction and its conversion into thiocyanic acid. This acid remains 
in the residue when the finely divided material is distilled with water and phosphoric 
acid to separate hydrocyanic acid, and the latter may be quantitatively recovered by 
treating the residue with a suitable oxidi Jng agent such as sulpho-chromic acid. 
Further experiments have shown that thiocyanic acid is not formed in the ordinary 
process of putrefaction. C. A. M. 


ORGANIC ANALYSIS. 

New Method for Estimating the “Copper Value” of Cellulose and 
the Valuation of the Quality of Cellulose. E. Hagglund. {Papicrfabr,, 1919, 
17, 301-30«5; through /. Soc, Chem.lnd., 1919, 38, 895a.) —Schwalbe’s method for the 
estimation of the copper value may be simplified by using Bertrand’s volumetric method 
for the titration of the reduced cuprous oxide. Four grms. of the finely disintegrated 
cellulose are stirred with 200 c.c. of water, which is then heated to boiling, and 
100 c.c. of boiling Fehling’s solution added. The mixture is boiled for fifteen minutes, 
and then filtered in a “ Neubauer platinum crucible,” or else on a double filter paper 
with the assistance of kieselguhr paste. The cellulose containing the cuprous oxide 
is washed with hot water, and then treated with 100 c.c. of boiling ferric sulphate 
solution containing 50 grms. of ferric sulphate and 200 grms. of sulphuric acid per 
litre. The iron solution should previously be tested for inertness towards per¬ 
manganate. The cuprous oxide is thereby dissolved, and the cellulose is washed 
several times with boiling water. The filtrate is then titrated with ^ permanganate, 
and shows a sharp end-point from green to pink. With regard to tests for the 
quality of unbleached Mitsoherlich sulphite pulp, the author has determined the 
copper sulphate absorption values, but finds no connection between these and 
the bleaching capacity of the pulps. The bleaching quality, however, shows a more 
consistent relationship with the lignin value as determined by Klason’s method. 
None of the usual chemical tests, such as copper value, hydrolysis value, etc., showed 
any satisfactory concordance with the strength and mechanical qualities of the 
cellulose. Only in certain very pronounced cases can any definite relation be found 
between the tensile strength and the degree of digestion of the pulp. It may 
frequently happen that a fully digested pulp is as strong as or stronger than an under- 
digested material. 
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Estimation of Cyanogen Compounds in Concentrated Ammonia Liquor. 
Part II. The Estimation of Thiocarbonate. P. E. Spielmann and H. Wood. 

(/, Sqc. Chem, Ind,^ 1919, 38, 369-370t), —A method described previously by the 
authors (Analyst, 1919, 44, 143) for the estimation of cyanogen compounds in ammonia 
liquor has been extended to include the estimation of thiocarbonate which is usually 
present in the liquor. The method now proposed depends on the fact that digestion 
for forty-five minutes at 70°-7t)° C. will convert thiocarbonate completely into thio¬ 
cyanate without affecting the cyanide, and that ammonium polysulphide at 30®-35® C. 
will convert cyanide into thiocyanate in thirty minutes without attacking the thio¬ 
carbonate. The estimations are carried out as follows, 25 c.c. of the ammonia liquor 
being used in each case: Thiocyanate .—As described previously {loc. cit.). The 
solution should be cooled with ice during the addition of the sulphuric acid. 
Cyanide and thiocyanate. —The liquid is digested at 30° C. for thirty minutes with 
an excess (2 o.c.) of ammonium polysulphide. Thiocarbonate and thiocyanate. —The 
liquid is diluted with 16 o.c. of water, 10 c.c. of concentrated ammonium poly sulphide 
are added, and the mixture is heated at 75° C. for forty-five minutes. Ferrocyanide .— 
This is estimated from the amount of ‘‘blue” obtained in the estimation of the thio¬ 
cyanate and of the thiocarbonate and thiocyanate. If, on acidifying the solution after 
digestion, precipitated sulphur obscures the red coloration formed by the addition 
of iron alum, an excess of the latter should be added, the mixture heated at 40° C., 
and filtered. Large quantities of hydrogen sulphide and slimy precipitated sulphur, 
formed after the polysulphide treatment, may be removed by a preliminary shaking 
with lead carbonate. In the above estimations the flasks containing the reacting 
substances should be provided with loose stoppers in order to exclude atmospheric 
oxygen. Some experiments were made on the removal of thiocarbonate from 
ammonia liquor, although this is not required in the above methods. It was found 
that if the liquor was shaken with lead carbonate, filtered, and the filtrate shaken 
with zinc carbonate, the whole of the thiocarbonate could be removed without 
afifecting the thiocyanate, which remained in solution as a zinc salt. On boiling the 
filtrate, ammonia was expelled and zinc oxide separated out and was removed by 
filtration. The preliminary treatment with lead carbonate avoided the production 
of an excessive amount of zinc sulphide. W. P. S. 

Electrometric Method for the Estimation of Ferrocyanides. G. L. 

Kelley and R. T. Bohn. (/. Amer. Chem. Soc., 1919, 41. 1776-1782.)—Ferro- 
oyanides may be estimated by determining the change in the oxidation potential 
during titration with permanganate, with the aid of apparatus similar to that 
previously described, and with the addition of a voltmeter (Analyst, 1916, 42, 108; 
1917, 48. 373). About 1 grm. of potassium ferrocyanide is dissolved in 250 c.c. of 
water, the solution acidified with 2*5 to 5-0 c,c. of sulphuric acid (sp. gr. 1*58), and 
titrated with permanganate solution. The permanganate solution is added slowly, 
with constant mechanical stirring, and finally, as the end-point is approached, drop 
by drop, and time is allowed for the completion of the reaction. The end-point is 
taken as the greatest change in potential corresponding to the addition of equal 
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amountB of permanganate solution. If the end>point has been passed, the solution 
may be titrated back with standard ferrooyanide solution. Perricyanides, or 
ehlorides, up to 1 grm, of sodium chloride or its equivalent, do not interfere with the 
estimation, but salts which form precipitates with either ferrocyanide or ferricyanide 
must not be present. G. A. M. 

Physical Properties of Mannite and its Aqueous Solutions. J • H. Braham. 

(/. Amer. Chem. Soc., 1919, 41, 1707-1718.)—It is recommended that the following 
values, based on experimental determinations and comparison with the most trust¬ 
worthy recorded results, should be adopted as physical constants of mannite in place 
of those given in the textbooks; Melting-point, 166*05° C.; specific rotation, faje 250 c. * 

-0*244° ±0*002 and [ajp c. = “0*208 ±0*002 (calculated); sp. gr., 1*487 (room 
temperature); specific heat, C 0*327- and C (14 26 ^)= 0*315; and heat of 

combustion, 4*00 cal./grm. The solubility in water (100 c.c.) was found to be as 
follows: At 0° C., 10*36; at 20° C., 18*6; at 50° C., 47*6; at 80° C., 116*0; and at 
100° C., 197*0 grms. C. A. M. 

Modification of the Phenylhydrazine Method of Determining: Pentosans. 
P. Menaul and C. T. Dowell. (/. Ind, ami Eng, Chem,, 1919, 11, 1024-1025.)—- 
A method for the estimation of furfural may be based on the precipitation of the fur¬ 
fural with phenylhydrazine and the estimation of the excess of phenylhydrazine in the 
filtrate by oxidation. Experiments in this direction showed that a quantitative 
evolution of nitrogen could be obtained by the action of ammoniacal copper sulphate, 
provided chlorine or other halogen ion were absent. The distillation was therefore 
carried out with sulphuric acid instead of hydrochloric acid, using sodium sulphate 
instead of sodium chloride to lower the solubility of the precipitate. During the 
distillation the volume in the fiask was kept practically constant by the addition of 
water. Phenylhydrazine was added to an aliquot portion of the distillate, agitation 
for the necessary time being effected by bubbling carbon dioxide through it. A 
portion of the filtrate from the hydrazone was introduced by means of a dropping 
funnel into a 250-c.c. Fresenius nitrogen bulb which had previously been filled with 
ammoniacal copper sulphate and heated to expel the air. A 100-c.c. burette was 
connected to the tube of the Fresenius bulb, and a glass tube provided with a stop¬ 
cock connected the neck of the bulb with a Schiff’s nitrometer containing sulphuric 
acid. The measured portion of the filtrate was brought into the bulb through the 
dropping funnel by closing the cock leading to the nitrometer and lowering the 
burette. The bulb was then heated so as to keep the reaction mixture near the 
boiling-point until the reaction was complete. The results by this method coincided 
exactly with those by the phloroglucinol method, and the time required for an 
estimation of the excess of phenylhydrazine in the filtrate is only about twenty 
minutes. J. F. B. 

Method for the Dlreet Estimation of Naphthalene in Tar, Tar Oil, and* 
Crude Naphthalene by Conversion into its Picrate. Knoblauch. (/. OasUl, 
1918, 186-187,146449; through Chmi, Zeit. Mep., 1919, 48» 247.)--The aloohoUe 
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solution of the substance is treated at 60® C. with an excess of solid picric acid, and 
the heating continued until all is in solution. The mixture is then cooled slowly, 
diluted with 0*3 per cent, picric acid solution to 120 c.c., the precipitated picrate 
collected on a filter, and washed with 0*2 per cent, picric acid solution. The filter is 
folded over the precipitate, pressed slightly, placed in a beaker, 80 c.c. of water are 
added, and the picric acid titrated with ^ sodium hydroxide solution, using methyl- 
orange as indicator. A small correction must be made for the amount of picric acid 
wash-water retained by the filter-paper. W. P. S. 

Estimation of Unsaponifiable Substances in Crude Materials for Soap 
Manufacture. Herbig. (Seijmfabr., 1919, 39 , 174; through ChcvL Zcit, Rejh, 
1919, 43 , 239.)—Goldschmid's method of estimating unsaponifiable substances in soap 
material (Seifenfabr., 1918, 38 , 41-42) may be modified by making the first extraction 
by shaking with 100 c.c., the second with 50 c.c., and the third and fourth extractions 
with 20 to 30 c.c. of ether. The colour of the ethereal extract does not necessarily 
indicate that unsaponifiable substances are present, since in test experiments the 
percentage results agreed, although the last extract was still coloured. As a rule, 
two extractions (by shaking) with ether are sufficient, but in the*case of certain kinds 
of fats three or four extractions are necessary. C. A. M. 

Estimation of Volatile Fatty Acids. G. Wiegner and J. Magasanik. 
(Chem, Zeit.t 1919, 43 , 656.)—The authors discuss the question of the distillation of 
volatile fatty acids and the connection between the concentration of a fatty acid- 
water mixture and its vapour pressure, and state that a vapour-pressure curve for a 
propionic acid-water mixture, constructed by Konowalofi, does not agree with results 
obtained by Duclaux and by the authors themselves. For a distillation interval 
in which the fatty acid and water vapour pressures alter linearly, the following equa¬ 
tion applies: log ?/ = fc log a; -h 2 - 2A;, where y is the quantity of acid in the distil- 
lation residue expressed as a percentage of the original amount of acid, x the 
quantity of water in the residue expressed as a percentage of the original amount, 
and k a constant. A new graph is suggested in place of the Duclaux curve, the 
abscissaD being the difference of the logarithms of the quantities of water in the dis¬ 
tillation residue, and the ordinates the difference of the logarithms of the quantities 
of acid in the residue; k may be found from this graph. In homologous series and for 
dilate solutions, k increases by 0*6 for each additional CHg group in the molecule. 
The constant, therefore, increases as the fatty acids become less soluble, or, in other 
words, the least soluble acids are the more volatile in steam. If 2 per cent, solutions 
of the fatty acids are distilled until the volume is reduced by one-half, the following 
quantities of the different acids, respectively, will be found in the distillate : Formic 
acid, 22-7 per cent.; acetic acid, 36*6 per cent.; propionic acid, 58*5 per cent.; 
w-butyrio acid, 73*8 per cent.; n-valeric acid, 82*4 per cent.; n-caproic acid, 88*2 per 
cent.; w-caprylic acid, 94-8 per cent.; 7i-oapric acid, 97*7 per cent. For the distilla¬ 
tion of acetic acid at 25® to 30® C. under 14 mm. pressure, k ^ 0*287. Steam 
distillation of fatty acids, when the volume of water, is kept constant, follows the 
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equation log v + — = 2, where y is the residual percentage of acid> x the grms. of 

w 

water vapour, and h the constant. W. P. S. 


INORGANIC ANALYSIS. 

Electrometric Analysis with Potassium Ferrocyanide. E. Hiiller. 

(Chem. Zeit., 1919, 43, 697.)—Electrometric titration with potassium ferrocyanide 
solution fails in the case of many metals owing to the fact that the precipitated ferro¬ 
cyanide is not of definite composition. Lead and zinc may, however, be titrated 
accurately by this method ; there is a sharp change in potential for the compounds 
Pb 2 Fe(CN)g and K 2 Zn 3 [Fe(CN)j 2 - lu the case of zinc, the end-point is more 
sharply denoted by the change in potential than by the use of uranium nitrate as an 
external indicator. W. P. S. 

Method for the Analysis of Nitrous Gases. A. Geake and F. J. Squire. 

(/. SoG, Chem. Ind.^ 1919, 38, 367-369t.) —The following method is described for 
the analysis of gases in a system of absorption towers used in connection with a 
plant for the denitration of nitroglycerin spent acid. The gases consisted of a 
mixture of nitric oxide and peroxide, carbon monoxide and dioxide, oxygen, and 
nitrogen. The sampling device consisted of a glass bottle of known capacity, and of 
such size that the sample of gas contained about 0*3 grra. of nitrogen oxides. The 
bottle was closed with a stopper, through which passed a tapped glass tube, the 
diameter of the bore of the tap and of the outer portion of the tube being 2 to 3 mm. 
The portion of the tube inside the bottle was bent so that it nearly touched the wall 
of the bottle near the shoulder. Twenty-five c.c. of ^ permanganate solution and 
1 c.c. of concentrated sulphuric acid were placed in the bottle, the air exhausted from 
the latter, and the tap then closed. To take the sample of gases, the tube was in¬ 
serted in the sampling hole and the bottle tilted, so that the permanganate solution 
covered the end of the tube inside the bottle. The tap was then opened for one 
second (but not long enough to completely fill the bottle with the gases) and then 
closed. The volume of the residual gases in the bottle at atmospheric pressure was 
determined by connecting the tapped tube with an Orsat apparatus, the burette 
and levelling tube of which were filled with mercury, then making the measurement 
in the usual way. The portion of the gases drawn into the Orsat apparatus was used 
for the estimation of carbon dioxide (absorption in sodium hydroxide) and oxygen 
(by phosphorus). The residual gas in the apparatus was taken as being nitrogen; 
actually it contained carbon monoxide, but as this is inactive and has the same 
density as nitrogen its presence was unimportant. Air was then admitted to the 
sample bottle, the permanganate solution titrated with ferrous sulphate solution, 
and the total combined nitrogen estimated as described by Bowman and Scott 
(Analyst, 1916, 40, 474). W. P. S. 

Colorimetric Determination of Lead Dioxide in Lithargre. W. V. 

Morgan. (/. Ind. and Eng, Chem.f 1919, 11, 1056.)—Lead dioxide in litharge 
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may be determined approximately by noting the intensity of the colour produced by 
the oxidation of aniline. The method is also applicable, with slight alterations, for 
the determination of oxidising agents in general where they occur as an impurity in 
non^ozidising agents. A definite amount of litharge-~<3.^., 5 grms., is boiled for a 
minute with a solution containing 2 grms. of aniline hydrochloride in 10 o.c. of water 
and 5 o.c. of concentrated hydrochloric acid. The solution is then cooled to separate 
any lead chloride which has formed, and the deposit is filtered off. It is not neces¬ 
sary to convert the whole of the litharge into lead chloride, as the action depends on 
the oxidising power of the dioxide only. The colour of the filtrate is compared with 
that produced by known quantities of lead dioxide. J. F. B. 

Separation of Iron, Aluminium, Chromium, Glucinum, Titanium and 
Zirconium by Means ot Sodium Carbonate. P. Wengrer and J. Wuhrmann. 

(Ann, Chim. anaZ., 1919, 1, 337-339.)—The method is the same in principle as that 
described previously by Wenger and Wunder (Analyst, 1912, 37, 373) for the 
separation of aluminium from glucinum (beryllium). The ignited and weighed 
oxides are mixed in a platinum crucible with six times their weight of sodium 
carbonate, and the mixture is kept in a state of fusion for two hours. After cooling, 
the mass is boiled with water, the insoluble portion collected on a filter, ignited, and 
again fused with sodium carbonate and extracted with boiling water. The aqueous 
solution (filtrate) now contains the aluminium and chromium in the form of sodium 
aluminate and sodium chromate, respectively. The aluminium is precipitated as 
hydroxide by treating the boiling solution with an excess of ammonium nitrate, 
added in small portions at a time, and is separated by filtration. The chromate in 
the filtrate from the aluminium hydroxide is reduced by alcohol and precipitated as 
hydroxide by ammonia. The portion remaining insoluble after fusion with sodium 
carbonate contains the iron, titanium, zirconium, and glucinum as oxides. If 
titanium is present it is impossible to separate the iron and zirconium oxides 
by treatment with hydrochloric acid (1:1), since the presence of this metal causes a 
part of the zirconium oxide to pass into solution ; this method of separation, 
however, may be applied in the case of iron and zirconium oxides alone. Further, 
iron and titanium oxides may be separated by any of the usual methods, even in the 
presence of glucinum, provided that zirconium oxide is not also present. Iron and 
glucinum oxides may be separated by fusion with potassium bisulphate and 
oabsequent treatment with potassium hydroxide solution. W. P. S. 

Method for Estimating Phosphorus in Steel containing Vanadium. 
J. HaitChelL (Chem, News, 1919, 119, 212 .)—Two grms. of the steel are weighed 
into a 600 o.c. flask, and, when dissolved in 90 c.c. of nitric acid (sp. gr. 1-2), 
potassium permanganate is run in until a permanent precipitate of manganese 
oxide is formed. The whole is then cooled to below 20° C., and ^ ferrous 
ammonium sulphate is added until the solution is bright green, and all the brown 
precipitate is dissolved. Twenty c.o. of ammonia (sp. gr. 0*96) are then added, 
and the solution shaken until the precipitated ferric hydroxide is all redissoived, 
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care being taken to keep the whole below 20^ C. Sixty c.c* of faintly ammoniaoal 
ammonium molybdate solution are next added, and, after closing the flask with a rubber 
bung, the whole is vigorously shaken for three minutes, after which the solution is 
allowed to stand for twenty to thirty minutes. To prevent the vanadium coming down 
with the phosphomolybdate and giving a dark orange precipitate, the solution must be 
kept below 20° 0. The molybdate precipitate is next filtered off, washed free from 
acid, shaken up in 80 c.c. of water and estimated by running in excess of standard 
caustic soda, and titrating back with sulphuric acid and phenolphthalein. The 
whole determination can be done in three-quarters of an hour, unless the carbides 
are difficult to get into solution. Analyses are adduced, showing the great accuracy 
of the method as applied to test mixtures. H. F. £. H. 

Deroode Method for Determining^ Potash. T. E. Keith and H. E. Shiver. 

(7. Ind, and Eng. Chem,, 1919, 11,1049-1052.)—In a previous paper the authors had 
shown (Analyst, 1918, 43, 236) that the Lindo Gladding method gives low results for 
water-soluble potash in certain cases, and that the Deroode method afforded 
a simpler and more accurate procedure without the use of platinum apparatus. The 
validity of the method has now been further investigated in relation to the possible 
presence of sodium nitrate, ammonium salts, and high percentages of phosphates and 
organic matter. The Deroode method (Analyst, 1898, 23, 278) as finally applied is 
carried out as follows: Ten grms. of material are transferred to a 500 c.c. flask, 
300 c.c. of water added, boiled for thirty minutes, cooled, made up to the mark, and 
filtered through a dry filter, the first runnings being discarded. An aliquot portion of 
50 c.c. is placed in a thin porcelain dish of 200 to 250 c.c. capacity, and 30 c.c. of 
aqtia regia are added after putting the dish on the hot plate. After evaporating to 
dryness another 30 c.c. of aqua regia are added and again evaporated to dryness; the 
residue is taken up with a small volume of hot water, 10 c.c. of concentrated hydro¬ 
chloric acid are added and the solution is again evaporated to drynesa The residue 
is taken up with hot water and platinic chloride solution is added. When the solution 
is almost evaporated to dryness the dish is preferably taken off the water bath and 
twirled round so as to cover the dried portion with the liquid portion and so avoid a 
baked condition. The precipitate is covered with acidulated alcohol as previously 
described (loc, cit) and allowed to stand for about an hour, the precipitate being 
thoroughly broken up. The precipitate is collected on a tared filter, washed with 
acidulated alcohol until the runnings are colourless, and then at least seven times with 
10 c.c. portions of Lindo’s ammonium chloride wash. The washing is continued five 
times with 80 per cent, alcohol, washing to the top of the funnels. The method has 
been tested in the presence of ammonium salts greatly in excess of the quantity likely 
to exist in commercial samples. It has also been tested in the presence of sodium 
nitrate, phosphatic matter and organic matter (cottonseed meal), and the results 
recorded are entirely satisfactory. J. F. B. 

Method fbr Bringfing* Elementary Sulphur into Solution for Analysis. 
A. P. Bjerregaard. {/. Ind, and Eng, Chem., 1919, 11, 1056.)—Most samples of 
sulphur leave a considerable residue insoluble in carbon bisulphide, and boiling with 
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nitric acid and bromine leads to the formation of fused globules difficult to attack, 
while bromine water causes the evolution of sulphurous gas. The procedure recom¬ 
mended by the author takes advantage of the solubility of sulphur in dry liquid 
bromine, the solution then being oxidised by concentrated nitric acid. About 0*1 
grm. of sulphur is dissolved in 1 c.c. of bromine, and 10 c.c. of nitric acid are added. 
After removing the excess of bromine and nitrous fumes by heat, 100 c.c. of water and 
a few c.c. of hydrochloric acid are added and the solution is again boiled to expel the 
nitric acid. The sulphuric acid formed is then precipitated in the hot solution by 
barium chloride in the usual manner. J. F. B. 

Estimation of Zirconium by the Phosphate Method. G. E. F. Lundell 
and H. B. Knowles. {J, Amer, Chem» Soc., 1919, 41, 1801-1808.)—An experimental 
study of the conditions necessary for the quantitative precipitation of zirconium as 
phosphate has shown that the separation is complete from cold or tepid solutions 
containing 2 to 20 per cent, by weight of sulphuric acid, provided that an excess of 
from 10 to 100 per cent, of the theoretical amount of diammoniiim phosphate be 
used for the precipitation. The hydrolysis which takes place when the zirconium 
phosphate is washed with water may be prevented by washing the precipitate with a 
cold 5 per cent, solution of ammonium nitrate. Ignition of the precipitate washed 
in this way yields zirconium pyrophosphate, the zirconium oxide (ZrOg) factor for 
which is 0*4632, but the compound obtained by igniting the precipitate after washing 
with water is not constant in composition. Zirconium can be quantitatively separated 
from iron, aluminium, chromium, cerium, and thorium, by precipitation as phosphate 
from its solution in 20 per cent, (by weight) sulphuric acid, whilst a satisfactory 
separation from titanium can also be effected by adding sufficient hydrogen peroxide 
to keep the titanium in solution, C. A. M. 


APPARATUS, ETC. 

Determination of Ignition Temperatures by the Soap Bubble Method. 
A. G. White and T. W. Price. (J. Chem, Soc., 1919, 116 and 116, 1248- 
1264.)—The soap-bubble method for the determination of ignition temperatures was 
first described by McDavid {J. Chem. Soc,, 1917, 111, 1003), who obtained results in 
which the experimental error is assumed to be less than ± 3® C. His results are 
very high in comparison with other recent determinations. The authors have applied 
the method to determine the ignition temperatures of mixtures of ether, benzene, 
light petroleum, and hydrogen with air, and describe in great detail the conditions 
under which consistent results can be obtained. Even after careful standarisation 
of the coils used, size of bubble, and numerous other details, the results were found 
to be effected by the physical state of the igniting surface and the nature of the 
material of which it is made, alteration in the results obtained being observable 
even upon the addition of small quantities of the salts used for standardisation pur¬ 
poses, thus discrediting the method as one capable of giving the true ignition 
temperature of a gas mixture. The ignition temperature of a particular gas mixture 
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as determined by two different coils often varied by more than 150"^ C., and results 
indicated the unreliability of the method even for comparative purposes, 

H. F. E. H. 

Apparatus for Rapid Gastric Analysis togrether with a Method for the 
Preservation of Starch Solution. R. J. Miller. (/. Ind. and Eng. Chem., 1919, 
11, 963-964.)—In gastric analysis the following estimations are required at frequent 
intervals: Total acidity—titration with potassium hydroxide. Free acidity 
(Sahli method)—titration with sodium thiosulphate, finishing with starch 
solution. Formol titration or amino-acid—titration with potassium hydroxide 
after the addition of neutral formalin. The arrangement of apparatus illustrated in 
the figure has been devised as a permanent equipment for making these tests. The 
installation consists of two standard burettes of 30 c.c. graduated to 0*05 c.c., the 
burette, a, on the right being connected with the reservoir of standard alkali, and 
that on the left, with the thiosulphate. The burettes are fitted with a device for 



utomatic filling to the zero mark when suction is applied to a branch tube. 
Attached to the upright portion of the burette-stand, by means of adhesive tape, is 
an automatic pipette, c, connected with the formalin reservoir, 6, the pipette being 
controlled by a two-way pinchoock arranged so that as soon as the charge of formalin 
is delivered through the discharge-pipe leading to the point of the burette, a, the 
pipette automatically fills up again from the reservoir to its predetermined level and 
is ready for the next discharge. The attachment shown at d is also bound to the 
upright by tape, and is an ordinary siphon controlled by a pinchcock and connected 
with the reservoir, /, for starch solution, wbioh is delivered as required to the point 
of the thiosulphate burette, b. For the preparation of a stable solution of soluble 
starch, 10 grms. of soluble starch are ground to a paste with cold water and added 
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to 750 c.o. of water which has been boiling for fifteen minutes. The mixture is 
heated for ten minutes and diluted with boiling water to 1 litre. The storage 
reservoir is rinsed with boiling water and the starch solution added, being immedi¬ 
ately covered with a layer of inch of liquid paraffin. If desired, the hot starch 
may previously be shsbken with 1 o.e. of toluene. The siphon is charged while the 
solution is still hot, and the reservoir is preserved in a sterile condition, 

J. F. B. 

Chemical Analysis with Membrane Filters. R. Zsigmondy and 6. Jander. 

{Zeita. anal, Chem, 1919, 68, 241-280.)—As a development of the collodion film ultra¬ 
filter, the authors have introduced a parchment-like membrane which has the 
appearance of glazed paper or white glac^ kid, and which is prepared by the 

evaporation, under special conditions, of 
somewhat complex solutions of certain 
colloids. These filters, under the action 
of the suction pump, are permeable to 
water with a wide range of rapidity, but 
possess the property of retaining the 
finest and most gelatinous precipitates, 
and will even filter out colloidal suspen¬ 
sions of graphite, the filtered residue 
being readily and completely removable 
from the glazed surface. The membrane 
filters are used for all kinds of filtration 
in quantitative work in conjunction with 
an apparatus (see Fig.) resembling the 
Buchner funnel with a dished filter- 
plate. The funnel is made in three 
pieces which are held together with 
screw clamps and with rubber rings between the parts. A smaller funnel has 
been designed to take the place of the Gooch crucible, and has a filter-plate of 
watch-glass shape representing a segment of a sphere. The filtering membranes 
are classified according to the rate of passage of 100 c.c. of water through a 
circular area of 100 mm. diameter, and the most useful kind for quantitative work 
ranges from twenty to fifty seconds. In using the filter the liquid is decanted at a 
uniform rate into the middle of the hollow, but must never come within 0*5 cm. 
of the joint. The precipitate is then brought on to the filter and drained by suction, 
and it is to be noted that, whereas the precipitate must be well drained, it must not 
be sucked so dry that cracks appear in the cake. These filters differ from paper 
filters in that none of the finer particles penetrate into the pores, but all remain free 
on the glazed surface. Filtration is facilitated if a paper filter be fitted against the 
plate immediately beneath the membrane. It is not desirable either to dry the 
membrane filter in the oven or to incinerate it; the best procedure is to remove 
the precipitate quantitatively into a crucible. This may be done either immediately 
in the wet condition or after drying in a suitable manner. Precipitates which dry 
to a loose powder are best handled moist. For this purpose the screw clamps are 
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loosened and the membrane is removed, bent round in the form of a scoop, and the 
main portion of the precipitate is pushed into the crucible with a born spatula. The 
filter is then spread out over a deep crystallising dish, and the residue of precipitate 
washed down with a few drops of water and a small paint-brush into the hollow 
thus formed. The fiuid is tipped into the crucible, and the last traces of precipitate 
are removed from the spatula and brush in a similar manner. The water is 
evaporated from the crucible on a water bath. In the case of gelatinous precipitates, 
the whole filter should be dried in the oven at 80^^ C. until the precipitate is partially 
dry but still semi-coherent. In this case the membrane must be kept under tension 
during drying, substituting rings of paper for the rubber-packing rings. J. F. B. 

Fat Extraction Apparatus. J. M. Pickel. (/. Ind, and Eng. Chem., 1919, 
11, 1053-1055).—The author has devised a form of extraction apparatus vrith which 



twenty analyses may be conducted simultaneously on an electric hot plater 
4^ ins. X 24 ins About 15 o.c. of ether are used, of which one-third to ooe-'half ie 
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recovered. The change from extraction to recovery is effected by merely giving the 
condenser a slight turn on its axis. This condenser is made of metal, with cold 
water inlet extending down the centre, and the outlet passing up around it to an 
overflow discharging into a trough. The extraction is carried out in a cylindrical 
glass jar, &, 5^ ins. high and ins. in diameter inside. This is just sufficient to 
take the body of the condenser, which measures ins. outside at the part marked a. 
The lower portion of the condenser, on which the condensation takes place, is narrowed 
down to lyV* the lower surface is tapered to an eccentric apex, or drip point, 
from which the condensed ether falls into the cup, c. This cup contains a funnel 
leading right through it, so that when the condenser is so arranged that the ether 
drips into the funnel, it passes through into the crucible beneath, whilst, if the 
condenser is turned so that the drip misses the funnel, the ether is collected in the 
cup and is recovered when the cup is removed. The cup and funnel are made of 
metal. The substance to be extracted is contained in the crucible, d, of alundum, 
and the drip of ether is distributed by placing a sheet of paper or perforated metal 
over the substance. The crucible is supported by lugs extending from the side of the 
glass cylinder, and the fat extract falls through the crucible to the bottom of 
the cylinder. If desired, a receiver of aluminium may be fitted in the bottom of the 
glass cylinder to receive the ethereal extract, in which case the lugs are omitted, and 
the crucible is supported in the upper part of the receiver. J. E. B. 

Nitrogen Generator for Laboratory Use. W. L. Badger. [J. Ind. and 
Eng. Chem.^ 1919, 11, 1052-1053.)—The following description relates to a simplified 
form of Van Brunt’s apparatus for preparing nitrogen free from 
oxygen by the action of copper in the presence of an ammoniacal 
solution of an ammonium salt. A wide mouth bottle, A (see 
Fig.), is filled with the reagent and as much metallic copper as can 
be got into it, preferably in the form of straight vertical wires. 
B IB a, Liebig condenser shell with the lower water connection 
sealed up; it is filled with copper turnings or punchings. A tube, 
X>, is connected to the upper water connection, and extends nearly 
to the bottom of the bottle, A. At the upper end of the condenser 
should be a bulb, 0, although the trap as shown is not absolutely 
necessary. The gas inlet tube, Et should also reach nearly to the 
bottom of the bottle. A fourth tube may be added for blowing out 
spent reagent if desired. The bottle should hold 2 litres of 
reagent. This reagent is made by diluting 1 part of commercial 
ammonia with 1 part of water, and saturating the mixture with 
ammonium chloride. This reagent remains active until such a 
heavy precipitate is formed that the apparatus is clogged. A slow 
circulation of liquid takes place through the tube, JD, and prevents 
premature clogging of the tower. The tower is preferably charged 
with 5 inches of copper punchings, which present a much larger 
surface than turnings. Air or 95 per cent, commercial nitrogen is passed through the 
apparatus in a steady stream, and the ammonia carried over is absorbed in Drechsel 
washing bottles. J. F. B« 
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Apparatus for the Estimation of Vapour Pressures. A. Morton. (J. 8oc. 
Chem, Ind.f 1919, 38, d63-364T.) —The apparatus shown in the diagram is conr 
structed without stopcocks, thus obviating errors caused by organic solvents 
dissolving the lubricants used for the taps. Two capillary tubes are fused to the top 
of the barometer tubes, and bent downwards so that their ends dip into the mercury 
reservoirs A and B« After the mercury in the apparatus has been dried with strong 
sulphuric acid the excess of the latter is forced from the barometer tubes into A and 



B by raising the reservoir G, and removed from A and B by means of a pipette and 
hlter-papor. This treatment with acid is repeated until the mercury is at the same 
level in both tubes, and the distance between this level and that of the mercury in 
the reservoirs is equal to the barometric level at the time of the experiment. The 
liquid under examination is introduced into A, the screw clip on the left-hand tube 
closed, A lowered until the end of the capillary is immersed only in the liquid, and 
a sufficient quantity of the latter drawn up into the barometer tube by first 
raising and then lowering G, after which A is raised again so that the end of the 
capillary tube is again immersed in the mercury. The reservoir C is then lowered 
below the level of A, so as to keep the liquid in the barometer tube under reduced 
pmsure, and the apparatus is kept at a constant temperature by means of a water- 
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jacket provided with a thermo-regulator and constantly stirred by means of com- 
pressea air. Bubbles of air escaping from the liquid are forced back into A by 
raising C and escape through the mercury seal. The reservoir C is again lowered, 
the left-hand clip opened, and the difference between the levels in the two tubes 
is measured with a cathetometer. After lowering C still further, the difference in the 
levels is again measured, and if the readings do not agree the vapour and air in the 
liquid under examination are forced back into A again, and this treatment is repeated 
until concordant results are obtained at different levels. C. A. M. 

Method for the Preparation of Conductivity Water. C. B. Clevenger. 

(/. Ind, and Eng, Chem. 1919, 11, 964-966.)—The apparatus illustrated in the figure 
is a modification of the Bourdillon still, in which the steam is purified by means of 

a current of pure air. The boiler, A, of about 15 litres 
capacity, is connected with the block-tin spiral D and 
the trap F, in which the spray and less volatile im¬ 
purities are collected and discharged through h. The 
^-inch tube, c, extends to within J inch from the 
bottom of the trap, and the steam emerges from 
passing through the pipe, i, into the upright condenser, 
Ii, which is a block-tin pipe 1J inches in diameter, and 
6 feet long. Copper cooling jackets, I and niy are con¬ 
nected together by the glass tube, o. The container, 
of glass or block-tin, is attached to the syphon, P, by a 
rubber stopper; a syphon or water-tap is provided for 
drawing off the water, and a guard-tube of soda lime to 
purify the air which enters. The outlet, r, closed by a 
tin stopper, is used for drawing small samples for test¬ 
ing. The main air stream enters through a purifying 
system attached to n, and is preferably produced by 
means of a small rotary pump. The air is purified by 
passing through two large bottles containing sulphuric 
acid and broken glass, and two similar bottles contain¬ 
ing concentrated sodium hydroxide solution; after¬ 
wards it passes through a vertical column of glass 
beads, and, finally, through an empty bottle serving as 
a trap. The tube, Wj at the top of the condenser, is 
also provided with a train of guard bottles, to prevent 
access of carbon dioxide and ammonia. In operation, the water in the still is first 
boiled for a short time to expel gases, and then a few c.c. of phosphoric acid are 
added. About one-fourth of the steam condenses in the trap and carries away 
impurities. The steam entering K is purified by the upward air-stream, and is cooled 
Just to condensation by the upper jacket, 1. As the hot water runs down the sides 
of K, it continually meets air, which is less and less contaminated, and is finally cooled 
by the lower jacket, m. The speed of the air current is only limited by the efficiency 
of the purification apparatus, and the air escaping at w carries away the volatile 
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impurities of the water. All parts which are in contact with steam are either of 
block-tin or tin-lined ; permanent connections are soldered, but movable connections 
are luted with tin-foil. The output of the still is about 1 litre per hour of water, 
having a conductivity value of 0*8 x 10“^ reciprocal ohms. J. F. B. 
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Chemical Reagents : Theie Uses, Methods of Testing fob Purity and Com¬ 
mercial Varieties. By Dr. C. Krauch, Chemist to the Firm of E. Merck. 
Darmstadt. Second English Edition, Revised and Enlarged by H. B. 
Stocks, F.I.C. Pp. vi+368. Lo»'don: Scott, Greenwood and Son, 1919. 
Price 17s. 6d. net. 

A good selection of reagents is considered in this book. Of course, no one will find 
it covers their every need, but those excluded are reagents of secondary importance. 
Thus among omissions are o-tolidine, silver lactate, sodium citrate, aluminium 
chloride, mannitol, cadmium sulphate, and Sudan III. 

While dealing with the detection of, and proposing limits for, impurities, the 
work is very methodical and quite good. There is some cold-blooded restraint, 
which is probably intentional; for a liturgy on the catastrophes that will arise from, 
say, ammonia in sulphuric acid, lead and iron in zinc, carbonate in ammonium 
hydroxide, and oxidisable matter in acetic acid, would be quite easy to begin, but it 
would be without end. On this, the main purpose of the book, comments of a trivial 
order only are called for. As a limit of acidity in 40 per cent, formaldehyde, 1 c.c. 
is required to show no acid reaction after adding one drop of normal alkali. This is 
liberal, because the reviewer has never met a batch requiring half as much alkali. 
Not one in ten samples of the cream of tartar met with in this country will, after the 
addition of ammonia, give no colour with hydrogen sulphide. 

Under paragraph headings of ** Commercial Varieties,’* the names and com¬ 
position of chemicals of inferior quality are given, which adds to the usefulness of 
the book. 

It is evident that only the laboratory worker is considered, as the uses of a sub¬ 
stance in the arts and technical processes are seldom mentioned. The general plan 
for “ Uses is this : The reader is told that a substance is used for one purpose, and 
referred to a published paper; and for another purpose, and referred to a text-book. 
The full scope of a reagent is often not fully recognised ; and even where references 
or descriptions of tests are given, they are not indexed. Thus, at least two tests for 
furfurol are mentioned, one of which is also described. Neither is indexed, and, to 
find them, one must search till they are found in monographs devoted to sulphuric 
acid and xylidine respectively. 

Glycerol is regarded solely as a boric acid reagent, alkanet only as an indicator, 
picric acid is confined to alkaloid, albumin and naphthalene reactions, and the uses 
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of benzidine in food analysis and enzyme work are omitted. The last is regarded 
solely as a sulpharic acid and a blood reagent. It is probably not often used now for 
the latter purpose, except for occult blood in fseoes. 

Starch is the only substance with which a simple iodine solution is said to give 
a colour. Formaldehyde is regarded solely as an antiseptic; without agreeing 
entirely with some optimists among American physiological chemists that distillation 
in Kjeldahl’s process can be avoided by the use of formaldehyde (the reviewer’s 
experience is that results on the low side are usually obtained), there eire nevertheless 
several conditions when the attraction of amino groups and ammonia for it may be 
utilised. There are the aldehyde figure” for proteins, Sorensen’s method for amino- 
acids, E. W, Brown’s method for ammonia in urine, and it has also been recommende4 
by Krapivini for the estimation of ammonia in effluents and sewage. The suitability 
of iron alum for salicylic acid is not mentioned, and ferrous sulphate is only a nitrate* 
test reagent. 

Actual errors are few and include a statement that the stain produced on mer¬ 
curic chloride paper by arseniuretted hydrogen is unaffected by light or moisture, and 
the necessity of drying turmeric paper to bring out the red due to boric acid is over¬ 
looked. It is not meticulous accuracy to say all salts of barium are poisonous, as 
five ounces of the sulphate are given as a radiographic meal. 

Methyl violet is selected for the detection of mineral acid in vinegar, and tro- 
psBolin 00 paper for hydrochloric acid in gastric juice, but there is no direction to 
warm the test-paper in the latter case to reveal small amounts. There is no mention 
of dimethyl-amino-azO'benzene, which is the most popular indicator for estimating 
hydrochloric acid in gastric contents. In a recognition of the work of Lubs and 
Clark, phenol-red is mentioned. This is the indicator which has quite recently been 
adopted by the Medical Eesearch Committee, National Health Insurance, for the 
hydrogen ion concentration of bacteriological media. 

The references to Commercial Organic Analysis ” are to editions published 
during Mr. Allen’s lifetime ; there is a reference to the second edition of Clowes and 
Coleman’s ** Quantitative Analysis ”; and there are only five references to papers in 
all the last twenty volumes of the Analyst. 

A Tralles alcohol table is provided. Tralles got his order for this article from 
the Prussian Government in 1811, since when a gravity lower than 0-7946 at 60* P. 
has been found and accepted for 100 per cent, alcohol. A reader desiring an inter¬ 
polated table is referred to Hehner’s tables in Muspratt’s “ Handbuch der technisoben 
Ohemie." These tables were published in VoU V. of the Anamst, and subsequently 
reprinted in pamphlet form by J. and A. Churchill. There is no reference to Thorpe’s 
compilation of 1916. 

If the reviewer has read correctly between the lines of the Preface, no foreign 
assistance has been invoked since the publication of the former edition in 1902. 

WlIiLUM Pabtbioob. 
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The Chemist's YEAR-BaoK, 1918-19. Edited by P. W. Atack. Fourth Edition. 

Two vols.i pp. 1146. Sherratt and Hughes, Manchester. Price ISs. net. 

The fourth edition of this admirable reference book has made its appearance 
(previous editions bavin been reviewed in this Journal: see Analyst, 1915, 40» 
427; 1917, 42, 406), and the editor and contributors are to be congratulated upon 
their success in the production of such an invaluable vade-mecum, which continues 
to receive further useful additions with each succeeding edition. The new sections 
added to the present volumes include Analysis of Clays, Firebricks, and Silica 
Materials,’* by J. W. Mellor; ** Agricultural Chemistry,” by E. J. Bussell; and 
Crystallography,” by E. H. Bodd; while several of the older sections have been 
revised, and the tables giving the properties of inorganic and organic substances have 
been entirely reset, with a decided increase in utility. 

The annual revision to which this work is subjected still leaves some matters of 
minor importance outstanding. Considering the value in many industries of the 
estimation of arsenic in various materials, it is to be expected that one at least of 
the principal methods employed should be given in some detail, but the reviewer has 
failed to discover any reference whatever throughout the volumes. Further omissions, 
which might readily be rectified, occur in the table General Properties of Organic 
Compounds,” from which the densities of various common substances, such as 
triohlorethylene, vanillin, phenolphthalein, etc., are missing. 

A few of the tables, although correctly indexed, are misplaced; for example, 
the “ Solubilities of Bromine ” on p. 540 appear in the section devoted to the solubili¬ 
ties of gases in liquids, while the “ Solubility of Ether occurs on p. 555 under the 
heading “ Solubilities of Solids in Liquids.’* These two tables, together with the 
“ Solubility of Aniline ” on p. 973, might be included in a small section by them¬ 
selves. The Temperature Conversion table—Centigrade to Fahrenheit—on p. 420 
should immediately follow the corresponding table on p. 418. In the table ** General 
Properties of Inorganic Substances,” pp. 142-208, the editor has followed the usual 
unsatisfactory plan of expressing solubility by the terms “ soluble,” ** slightly 
soluble,” etc. The futility of this method may readily be demonstrated by request¬ 
ing several chemists to express their numerical conceptions of these terms, when the 
results will be found extremely variable. Some endeavour should be made to give ap¬ 
proximate values, or else definite limits should be given to the above terms. The con¬ 
traction <^dis8.,” which occurs occasionally in the last column of the above tables, 
will present no difficulty to the trained chemist; but for the benefit of the many 
other users of this book, the definition of this contraction should be provided at the 
bottom of p. 142. 

Some of the tables will not meet with the use their importance deserves, for the 
reason that no references to them are given in the index. Among these are the 
pressure conversion table on p. 408, the “ Delicacy of Certain (Alkaloid) Precipitating 
Beagents,” p. 1049, and the “ Boiling-Points of Glycerine Solutions ” on p, 613. 
The latter is certainly included under the index title of “ Glycerine Solutions ; 
Vapour Pressure of,” but no indication is given that the boiling-points are also 
furnished. There is no apparent reason why the two tables giving the boiling-pointe 
of alcohol solutions on pp* 619 and 939 should be indexed, the one under the 
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letter ‘*A” and the other under (Ethyl Alcohol). Both should obviously 

appear under the heading of Alcohol.' 

The book is almost free from serious errors, but the following should be rectified: 
On p. 383 the table ** Measures of Capacity (B.P., 1914) gives a centilitre (Cl.) as 
equivalent to 0*01 c.c. (0*169 minims), and 1 decilitre (Dl.) equal to 0*1 c.c. (1*69 
minims). In earlier editions of the book these equivalents are given correctly, but 
in slightly different form, and the error has evidently crept in during transcription. 
The table on p. 441, giving the specific gravity of acetic acid solutions, still retains 
the inaccurate figure of 1*0007 for the sp. gr. of a 1 per cent* solution, but for this 
error the author of the table and not the editor is to be held responsible. However, 
in spite of the above faults, the book is of great value, and very well worth the price 
charged. Now that the diary of doubtful utility has been omitted, a few blank pages 
might be inserted at the end of Vol. II. for users to note down any corrections 
or suggestions which might be of service to the editor when preparing the next 
edition, together with a date before which such communications should be sent in. 

T. J. Wakd. 

Gas and Fuel Analysis for Engineers. By Augustus H. Gill. 1919. John 
Wiley and Sons; London: Chapman and Hall. Price 6s. net. 

The author claims that his book is an attempt to present in a concise, yet clear, 
form the methods of gas and fuel analysis in testing the eificiency of a boiler plant.'’ 
The first chapters are devoted to apparatus and methods employed in simple flue gas 
analysis, and to temperature measurement—the latter a short chapter of less 
than three pages, which is unlikely to be of much service to anyone, so “ concise ” is 
it. Chapter V. deals with gas analysis with the Hempel apparatus. A brief descrip¬ 
tion is given in the succeeding chapters to solid, liquid, and gaseous fuels. Evidently 
American practice with gaseous fuels is different in some respects from ours, for we 
learn that ^^coal or illuminating gas was formerly produced by the distillation of 
bituminous coal; it is at present made by the enrichment of water-gas.” 

Methods for the analysis of fuels and calorimetry follow, the Emerson type of 
bomb calorimeter (a form practically unknown in this country) being selected. The 
method described of taking half the loss by radiation per minute as the basis 
for the cooling correction is unsatisfactory for a calorimeter capable of a considerable 
degree of accuracy. In connection with calorimetry it is surprising to find the 
author describing the quite discredited Berthier method (estimation of calorific value 
by the weight of lead reduced from litharge) and*even referring to it as a method 
which would seem worthy of more attention than it has received.” 

In discussing the calorimetry of gases it is stated that ** the net heating value of 
a gaseous fuel represents the conditions in which by far the greater quantity of gas 
is consumed for cooking, heating, and gas engines, and is the one which should be 
reported,” Possibly the author is unaware of the different and more scientific 
attitude adopted to-day in reference to gross and net calorific values, an attitude so 
well summarised by one authority as “ the figure obtained by subtracting the heat 
due to condensation of the water was absolutely artificial and meant nothing.” 

The author in attempting conoisqaess has frequently succeeded in producing 
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sorappiness.” His working directions would frequently require amplification by a 
good teacher. The appendix contains some useful tables and specifications for coal 
and oil purchase. J. & S. Bkamb. 

The Analysis op Minerals and Orbs op the Rarer Elements, By W. E 
ScHOBLLER, Pu.D., and A. E. Powell. Pp. x + 240. London: Charles 
Griffin and Co., Ltd. 1919. Price 16s. net. 

On its title-page this book is described as for analytical chemists, metallurgists, 
and advanced students, and in the preface the authors say that the old arbitrary 
separation into common and rare elements is still adhered to by most teachers, with 
the result that the training of the future chemist can hardly be said adequately to 
prepare him for present-day requirements. It might be argued that the student 
would prepare himself better for his life’s work, whatever it maybe, by attempting to 
master the foundations of analytical chemistry rather than by studying methods for 
the separation of comparatively rare elements. If he has done that, he will have no 
difficulty in making use of this book or a later edition of it, if and when he is called 
upon to estimate one of the rarer elements. To the older professional man it 
would be difficult to exaggerate the value of this book. Half of us may go through 
our professional life without once being called upon to look for or to estimate a 
rare element; to a few a single group of rare elements may be as familiar as iron or 
carbon to the rest of us, but half of us have no such special interest, and yet may be 
called on to estimate rare elements as an unusual development of our ordinary work. 
The preliminary hunt through the literature is rendered easier than was formerly the 
case by the well-indexed volumes of the Analyst, but is still tedious and often un¬ 
profitable unless the analyst has ready access to a good library or is the owner of an 
exceptional one. 

It would be difficult to embark on a critical review of a book of this scope. 
Three-quarters of the separations described the reviewer has never attempted; many 
of the remainder but once or twice.* A close study of the pages he would feel confi¬ 
dence in criticising revealed nothing conflicting with his own experience, and will 
encourage him to refer to other sections of the book with confidence. No doubt 
some indiilerent methods have been included; the authors frankly state that in 
such a book a certain amount of compilation is unavoidable, and that no chemist 
has opportunity to test all the methods covering so vast a subject. It is to be hoped 
that other chemists will not only refer to this book for information, but will read 
critically those sections which they could write themselves, and that they will find 
time to point out any errors to the authors; for this is a book of which a new 
edition will be called for every five years, supposing analytical chemistry maintains 
the rate of progress which marked the five years ending with 1914. And, in any 
new edition, one may bo permitted to express the hope that for every new method 
included one old one may be dropped. The fact that this book is so small is one of 
its merits. If and when it gets to twice the size, it will probably be a worse book. 
It has been said that it takes ten years for a new method to get into the textbooks 
and twenty years for a bad one to drop out. This book contains methods described 
only last year, and there are signs that the authors wished to avoid the reproach of 
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offering a bewildering choice of alternative methods. If they maintain this attitude 
in future ed^ions, and ruthlessly scrap third-best methodSi the path of the next 
generation of analytical chemists will be smoothed. 

It has been taken for granted that every chemist at all likely to be called upon 
to estimate unfamiliar elements—and that is half the readers of the Analyst —will 
acquire this book, and so no detailed statement of its scope has been given. The 
title gives almost all the information required as to the scope of the work, but 
perhaps it should be added that it deals with lithium, titanium, vanadium, selenium, 
tellurium, molybdenum, tungsten, uranium, and the platinum metals, as well as with 
the still rarer elements. G. C. Jones. 

VoLUMBTBic Analysis. Second Edition. By C. H. Hampshire, B.Sc. (Lond.), 
E.I.C. Pp. 127. 1919. London: J. and A. Churchill. Price 58. net. 

In the second edition of this little volume newer matter has been added in order 
to meet requirements of the British Pharmacopoeia, and, although primarily written 
for pharmaceutical students, the contents deal with general volumetric analysis and 
should be useful to all young students of chemistry. The chapter on ** Indicators ** 
might with advantage be supplemented and strengthened by a summarised table, 
and, in dealing with examples from organic chemistry where only in some cases are 
molecular and constitutional formulas given, an extension of this feature would have 
been more consistent. 

The application of normal solutions is well expressed, and repetition of calcula 
tions is designed to compel a clear understanding of fundamental principles. 

The chapters assigned to aoidimetry and alkalimetry, oxidation and reduction, 
are exceedingly well written and free from error, and throughout the book the in¬ 
fluence of conditions is well stressed. 

More advanced students will observe omission of details underlying principles in 
some of the methods, notably oxidation of formaldehyde by iodine, but, having regard 
to the preface, serious exception cannot be taken to this, and the volume can be re¬ 
garded as having fulfilled the author's claim. It is a useful little handbook. 

Geo. R, Thompson. 
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THE ESTIMATION OF MERCURY. 

By H. B. GOEPON, Ph.D. 

In studying the estimation of mercury in an organic mercury compound it was found 
that precipitation of the mercury by means of hydrogen sulphide was not applicable, 
as nitric acid would be used for decomposing the compound. The apparatus used in 
the estimation of mercury as the metal was not available. Moreover, the electrolytic 
precipitation of mercury in a platinum dish is liable to be injurious to the platinum, 
particularly if chlorides are present. It therefore seemed advisable to employ some 
other method than those usually described in the standard works on quantitative 
analysis. 

A number of investigators have precipitated the mercury from solution by means 
of some other metal. For this purpose C. Reichard {Pharm, Zentr,^ 51 , 443) used 
aluminium, and found that copper, silver, and cadmium interfered. M. Francois 
{CompL Beiid., 1918, 166 , 950-952) precipitated the mercury with pure zinc, dissolved 
the zinc in sulphuric acid, and weighed the mercury. He apparently regarded this 
method as sufficiently accurate. The zinc used must be pure, and an estimation 
appears to have required about three days for its completion. Obviously, copper 
or silver would interfere, but these were not present in the case to which the method 
was applied. Various investigators have precipitated the metal by means of copper, 
and have then converted the metal to iodide (M. Perlstein and J. Abelin, Munch, 
Wochschr,^ 62 , 1181-1183; Meniere, Bull, medical^ June 29, 1910), or have volatilised 
the metal on to a weighed gold plate (E. M. Vogel and 0. I. Lee, J, Am, Med, Assoc,y 
62 , 532-534). 

The author thought it should be possible to estimate mercury by precipitating it 
upon an element higher in the electromotive series, weighing the metal and mercury, 
volatilising the mercury, and reweighing the metal. The loss in weight should 
represent the mercury, unless some of the other metal was also volatilised. For the 
precipitating metal, copper was chosen, because partly it is not readily volatile and 
partly because it is lower than hydrogen in the electromotive series, and so can be 
used in acid solution and will not precipitate zinc, cadmium, etc., if they should 
be present. 
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In a quantitative method the completeness of the reaction is an essential 
consequence. The discharging potential of mercury and that of copper from normal 
solutions of their ions upon the respective metals differ, as given in the literature, by 
about 0*42 volt. It follows, then, that if a piece of copper is placed in a solution 
containing mercury ions, the mercury will be displaced until the copper ion con¬ 
centration exceeds that of mercury ion to such a degree that, if the ratio of these two 

RT c' 

concentrations be substituted in Nernst*s formula c» -^log the value of the 

electromotive force, e, should be about 0*42 volt. The copper strip on which mercury 
has deposited should show a less tendency to displace mercury ions than should 
pure copper, hence a large surface of copper is advantageous to decrease this effect. 
In practice this effect was practically eliminated by putting a second piece of copper 
into the solution after the mercury had been nearly precipitated. Since the mercury 
is, in any case, diluted with copper when deposited on that metal, the electromotive 
force between the metallic mercury and the solution is not the same as if the metal 
were pure mercury, and the tendency for the ionic mercury to precipitate should be 
greater than if the metallic mercury were pure. The dilution of metallic mercury 
and copper by each other thus has two effects which tend to neutralise each other. 

Substituting numerical values in the above equation, and bearing in mind that 
for the copper ion, whose discharging potential is to be decreased by increasing its 

f 

concentration, the value of n, the valence, is 2, we find that at 25° C. ,= 

c 

1'7(10)’^ or, in order that oopper and mercury ions should be in equilibrium with 
metallic copper and mercury, the concentrations of copper ions should be 1-7(10)>< 
times that of the mercury ions—in other words, the precipitation is complete. To test 
this conclusion in practice, about 0*3 grm. of crystalline copper sulphate was dis- 
solved in 100 c.c. of water, to which was added 01 mgrm. of mercuric chloride. A 
small piece of bright oopper was placed in this solution and allowed to stand for 
about nineteen hours. The oopper was then removed from the solution, and a dark 
stain, indicating mercury, was visible on its surface. It was washed with water, 
alcohol, and ether, and after standing for some time in a desiccator, was weighed. 
It was then heated in a current of dry hydtogen until the dark stain disappeared, 
and was cooled in hydrogen. When again weighed, it was found to have decreased 
in weight by about 0-1 mgrm. To bo sure that the- colour and loss in weight were 
not due to the formation of copper oxide and its subsequent reduction by hydrogen, 
the experiment was repeated, obtaining the same results as in the first experiment; 
but in the second trisJ the mercury was condensed in a constricted part of the tube 
in which the oopper was heated, and, later, iodine vapour was drawn through the 
tube. A faint reddish tinge at the constriction of the tube showed the presence 
of mercury iodide. Harrow strips of bright oopper were placed in ether "a mpl es 
of oopper sulphate solution in which no mercury salt had been placed. These showed 
no tendency to aoqnin a dark stain such as the oopper piece showed in the presence 
<a mercury. In another experiment about 5 grms. of crystalline copper sidphate 
were dissolved in w^, 200 o.c. of concentrated hydrochloric acid were added, and 
made up with wahir to 2,000 c.o. To this solution was added mercuric chloride 
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equivalent to 01 grm. of mercury; a small piece of copper was suspended in the 
solution by a fine thread. The next day the copper showed evidence of a mercury 
deposit, but it was allowed to stand in all about thirty-six hours; it was then 
removed and treated as in the previous experiments. Again a loss in weight of 
0*1 mgrm. was observed, and the dark stain disappeared during the heating. The 
test with iodine vapour was negative in this case, but the stain could not have been 
due to oxide, as it would not form in the acid solution. From these experiments it is 
*apparent that the darkening of copper by mercury gives an extremely sensitive test 
for that metal if the absence of other metals that could deposit on copper is assured. 

The reaction may be hastened by having a large surface of copper, a small 
volume of solution, and by stirring. A volume of 60 to 70 c.c. was placed in a 
Nessler tube, and the copper, in the form of a coil of wire gauze, was hung in the 
solution from a platinum wire by a hook on the end of a glass rod. This rod was 
rapidly raised and lowered by attaching the rod to an eccentric rotated by a small 
water-motor. The solution was thus stirrc 1, and the copper brought frequently into 
contact with all parts of it. 

Preliminary experiments showed that, if the solution is neutral, some of the 
mercury is precipitated as a grey powder. 2N hydrochloric acid seemed to 
prevent this precipitation, as did a smaller concentration of nitric acid. Nitric 
acid, however, even when dilute, slowly attacks the copper. 2N acetic acid did 
not entirely prevent this precipitation, thotigh it would doubtless do so if the mercury 
solution were sufficiently dilute as indicated (see Estimation No. 4, Table 1). 

In rather concentrated solutions there is a tendency for some of the mercury to 
be deposited in the form of a very fine powder which floats on the surface of the 
solution. In some of the preliminary experiments, in which this phenomenon was 
shown to a marked degree, this floating mercury was recovered emd weighed in 
a Gooch crucible. In these cases it weighed about 0*1 mgrm. In the experiments 
recorded in the table following, the loss due to this cause was not so large—in most 
cases this floating mercury was not observed at all—and no effort was made to 
collect it. 

Table 1. 


Time No. 1 . 

Time No. 2. 

1 Conditions. 

Mercury found. 

20 min. 

60 min. 

2N with HCl 

4-8 mg. 

20 „ 

140 „ 

2N 

46 „ 

20 „ 

20 „ 

2N 

4-8 „ 

30 „ 

30 „ 

S NHiN0,+acetic acid 

48 „ 

18 

30 „ 

®/NH 4 N 0 , + ^ nitric acid 

4-6 „ 


In the preliminary experiments an effort was made to estimate considerable 
quantities of mercury—c.^., 0*2 grm.—but for this purpose rather large copper coils 
seemed necessary, and these were too heavy for the small water-motor to move them 
with a steady motion. The platinum wire available for banging the coil from the 
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glass rod was of small diameter, and sometimes broke when large coils were used. 
Accordingly, coils weighing from 4 to 7 grms. were used, and only small amounts of 
mercury were estimated. 

Table 1 gives the results of hve consecutive estimations of mercury in a solution 
of mercuric chloride. A volume of 50 c.c. was used, the weight of mercury, as 
determined by the sulphide method, being 4*8 mgrms. 

The first and second columns record the time the first and second coils were left 
in the solution. 

The procedure was as follows: The measured volume of standard mercuric 
chloride solution was placed in a Nessler tube, to this was added the other solution 
to give the desired acidity or salt concentration, the Nessler tube was placed under 
the stirring apparatus, a copper coil was hung, by a platinum wire attached to it, 
from a hook at the end of the glass rod of the stirrer, and the rod was released, 
so that the coil was immersed in the solution. The water was then turned into the 
motor at such a rate that it gave the glass rod a fairly rapid motion. After a 
sufiScient time had elapsed, the coil was replaced by a second one, and was washed 
by immersing several times in water, twice in alcohol, once in ether, and once 
in ether dried over metallic sodium. Upon removal from each liquid the coil was 
drained on filter^paper. After draining from ether, it was put in a desiccator 
under diminished pressure. When the second coil had remained in the solution for 
a sufficient time it was removed, washed in the same manner as the first coil, and 
also dried in vacuo. After sufficient time had elapsed for the ether to have evaporated 
from the coils they were weighed. After their weight had become constant they 
were placed in a hard glass tube, and a current of dry hydrogen passed through. 
When the air had been expelled, the coils were heated by the flame from a Bunsen 
burner with a wing tip, and kept at a dull red beat for about a minute, after which the 
flame was removed, and they were allowed to cool in a slow stream of hydrogen. 
They were then withdrawn from the glass tube and weighed. The loss of weight of 
the second coil was much less than that of the first coil. In only one case given in 
the above table was it as great as 0*7 mgrm., and in one case it was only 0*2 mgrm. 
This was to be expected, since the mercury was so completely removed by the first 
coil that the second coil was scarcely coloured by it. If the glass tube showed any 
copper on its walls as a result of heating the coils in it, this copper was estimated, and 
its weight subtracted from the total loss in weight of the coils due to heating. The 
result was the mercury found, given in the last column of the above table. In some 
cases no copper was seen on the glass tube. In other cases it was estimated by dis¬ 
solving in nitric acid, washing into a suitable vessel, and making a colorimetric com¬ 
parison with a known copper solution. In some cases the colours were matched in 
ammoniacal solution; in others the solution was acidified with acetic acid (after 
making alkaline with ammonia) and potassium ferrocyanide added, and the colours 
matched. In some of the later estimations, when the copper did not exceed 
0*2 mgrm., it was estimated by its appearance on the tube. One tenth of a mgrm. 
makes a considerable stain on the glass tube. In the presence of a nitrate, especi¬ 
ally of free nitric acid, as in determination No. 5, the coil on which the mercury 
was deposited had a smoother, better-looking surface than when these were absent. 
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and there was also less tendency for copper to deposit on the glass tube when the 
mercury was volatilised. 

To attain constant weight in the vacuum desiccator, a coil bad usually to be left 
in it several hours, though sometimes practically constant weight was reached in 
an hour. A means for drying the coils more quickly would evidently be advantageous. 
This was attempted by placing the coil, after draining off the ether, in an oven 
heated to 90® to 95® C., removing it after one minute, and cooling it in a desiccator 
without evacuation. In this case 4*9 mgrms. of mercury was found in 60 o.c. of the 
standard mercuric chloride solution. The second coil appeared to acquire a film of 
oxide which may account for the slightly high result. This modification of the 
procedure would apparently be useful when the time required for an estimation is 
of more importance than extreme accuracy. Under such conditions it should be 
possible to complete an estimation of mercury in a solution in about one and a half 
hours. 

An attempt was made to avoid the use of the hydrogen during the volatilisation 
of the mercury. In this case the coils carrying the mercury were heated in the 
hard glass tube as usual, except that the tube was filled with air instead of hydrogen. 
The copper oxide formed was then reduced by placing the coil in alcohol vapour. 
To transfer the coil from the glass tube to the alcohol vapour without permitting it 
to cool, and without breaking off any of the copper oxide, requires great care. A 
tendency was also noted for thin fiakes of copper, formed by reduction of the oxide, 
to shake loose from the coil. This method of reduction is therefore not to be 
recommended. 

The usefulness of a method of analysis depends largely upon the number of 
conditions which interfere with its accuracy. For this reason, the effect of the 
presence of various substances was briefly studied. As indicated above, while the 
presence of nitric acid interferes with the estimation of mercury as sulphide it is 
rather helpful than otherwise in this method. Obviously those metals standing 
above copper in the electromotive series will not interfere with this method, so no 
attempt was made to study their effects, but such elements as arsenic, antimony, 
bismuth, and silver, which are displaced from solution by copper, would interfere 
with the estimation of mercury by this method if they were present in the solution 
and if they were volatilised to an appreciable extent with the mercury. To test 
the applicability of the method in the presence of these elements, pieces of copper 
gauze were placed in solutions containing the chlorides of arsenic and antimony. 
After some hours these were removed from the solution, were washed and dried, 
weighed, heated in hydrogen, and again weighed. The coil containing the arsenic 
lost 2*4 mgrms., and that containing antimony lost 5*3 mgrms. This was but a 
small part of the arsenic and antimony present. Similarly, a copper coil which ha 
stood for some hours in a solution containing about 10 mgrms. of bismuth, in the 
form of chloride, lost, upon heating, about 1 mgrm. of bismuth* Two estimations 
were also made with conditions as in No. 5, Table 1, except that about 10 mgrms. 
of arsenic in the form of chloride was added to the solution. In one of these oases 
the mercury (and arsenic) evaporated from the coils was 7*4 mgrms. In the other 
case it was 5*2 mgrms. Evidently but little arsenic was volatilised in the latter case. 
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The effect of silver upon the results obtained by this method was also tested. 
A dilute solution of mercuric nitrate was standardised by this method. The conditions 
as to time and concentration of reagents were essentially the same as in estimation 
No. 5, Table l.^Three results showed 6*2, 5*9, and 6*1 mgrms. of mercury in 25 c.c. 
of the solution. With conditions the same as in these estimations except that about 
10 mgrm8.rof silver nitrate were dissolved in the solution, the copper coils lost, when 
heated, 6*6 mgrms. As no copper was deposited on the glass tube, the vaporisation 
of several tenths of a mgrm. of silver was indicated. 

These results indicate that the estimation of mercury by this method, in a 
solution containing arsenic, antimony, bismuth, or silver, would not be satisfactory. 
It seems not improbable, however, that by heating the copper coils in a glass tube 
plaoed*in”a larger glass tube, whereby the heating would be more gradual, and the 
temperature under better control than by the method of heating used in the present 
investigation,'it might be possible to volatilise the mercury without driving off a 
weighable amount of these elements. This method of heating would probably also 
eliminate all loss of copper, since the copper stain was usually on a part of the glass 
tube which had become unduly hot. 


SUMMABY. 

The estimation of mercury in dilute solutions has been carried out by displacing 
the mercury from its compound by means of copper in the form of gauze, heating the 
copper in hydrogen, and noting the loss in weight due to the volatilisation of 
mercury. 

The detection of 0*1 mgrm. of mercury in two litres of solution has been found 
possible by this means. 

The presence of nitrates does not interfere with this method, but is rather 
beneficial. 

The presence of arsenic, antimony, bismuth, and silver interfere with the method, 
but it seems probable that, with careful heating, the method might be used in their 
presence. 

Rutgxbs Collsoe, 

Univeesitt of New Jersey, U.S.A 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Estimation of Amlno-Aclds In Wine. E. Garino-Canlna. (Annali Chim. 
Applic.y 1919, 12 , 112-118.)—The formation of amino-acids in wine is due to the 
action of enzymes in yeasts or bacteria upon the proteins in the grape must or wine, 
or to the auto-digestion of the protoplasm of the Saccharomycetes. Acids of the type 
of leucine, tyrosine, aspartic acid, etc., may then undergo further enzymic decomposi¬ 
tion, being converted into amyl alcohol, succinic acid, etc.; while at the same time 
the basic nitrogen group is liberated, and there is an increase in the amount of 
ammonia in the wine. Sorensen’s method of estimating amino-acids by titration 
with formaldehyde (Analyst, 1908, 33, 364^ gives good results in the case of wines 
when used in the following manner: the wine (500 c.c.) is nearly neutralised with 
barium hydroxide, and colouring matters are removed by treating it with 50 c.c. of a 
20 per cent, suspension of animal charcoal. It is then evaporated to half its volume 
and filtered, the filtrate and washings (about 400 c*o.) treated with 2 grms. of barium 
chloride and a slight excess of saturated alcoholic barium hydroxide solution, and 
the ammonia distilled, by means of a current of air, into standard sulphuric acid 
and titrated. The liquid is then rendered neutral to azolitmin paper, 10 c.c. of 
30 to 40 per cent, formaldehyde solution (recently neutralised towards phenol- 
phthalein) added, and the acidity titrated, as in Sorensen’s method. The amount of 
nitrogen in the form of amino-acids ranged in twenty-six samples of wine of different 
origin from a trace to 91*0 m. mgrms. per litre; whilst a sample of grape juice con¬ 
tained 112'0 m. mgrms., and a sample of sterilised must 98*0 m. mgrms. The total 
nitrogen in the wines varied from 28*0 to 453*0 m. mgrms., 30 to 40 per cent, of which 
was in the form of proteins, about 22 per cent, as amino-acids, 2 per cent, as 
amides, and up to 2 per cent, as ammonia. It is pointed out that the keeping 
properties of wine probably depend to a large extent upon the form in which the 
nitrogenous constituents are present, and that, as has been shown in the case of 
beer, the presence of complex nitrogenous compounds may be a direct cause of 
turbidity. C. A. M. 

Determination of Moisture In Halt. T. J. Ward. (/. Inst. Brew., 1919, 25, 
835-362.)—The author describes results of work extending over a considerable period, 
daring which time over 10,000 malt moisture determinations were made. The 
malt was, in all cases, ground in a coffee-mill, and dried in a jacketed oven con¬ 
taining boiling water. A large number of conditions upon which correct results 
depend are summarised, among the more important being the following: Both venti¬ 
lators of the oven must be open; no leak, however small, must allow access of steam 
to the interior of the oven; the vessels containing the malt should be flat-bottomed, 
provided with well-fitting lids, and must not contain an amount of malt exceeding 
0*5 cm. in height; products of combustion from the heating burner must be pre- 
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vented from gaining acoess to the interior of the oven, and all dishes containing malt 
must be placed on the floor of the oven but not within 5 cm. directly behind the 
lower ventilator; a period of at least three hours must be used for drying, and 
no material other than malt should be placed in the oven during this time; the door 
of the oven must not be opened during the drying period. Among the factors found 
to have no influence upon the result are the following : The internal capacity of the 
oven within the limits of 3^ and 33 litres; lifting the lid of the dish between cooling 
and weighing; coarse or fine grinding of the malt; the relative proportions of husk and 
endosperm weighed into the dish; the relative humidity of the atmosphere, provided 
this does not exceed 95 per cent., and the period during which the malts are dried 
in the oven within the limits of three and eighteen hours. H. F. E. H. 


Fruit of the South Amerioan Noli Palm as a Source of Oil. {Bull Imp. 
InsLf 1919, 17, 186.)—The Noli palm {EIcbIs melanococca Gaertn.) is similar in 
character to E. guineensis^ the West African oil palm, but is smaller in size; it is 
common in Columbia, from which place was derived the consignment analysed. 
The fruits were dry, of orange-yellow or greyish colour, from 0*8 to 1 inch in length, 
and from 0*5 to 0*8 inch in diameter; average weight of a single fruit, 2-5 grms. 
The shells of the nuts were very hard, and about 0*1 inch in thickness. The kernels 
were similar to the West African palm kernels from E. guiiieensis, but smaller in 
size ; average weight of a single kernel was 0*5 grm. The fruits consisted of pericarp 
16 per cent,, shell 62 per cent., and kernel 22 per cent. 

Pericarp .—The pericarp of the sound fruits contained 8*1 per cent, of moisture 
and 29 per cent, of oil, equivalent to 31*5 per cent, of oil from the dry pericarp. The 
yield of oil from the entire fruits is therefore only 4*6 per cent. The oil itself is an 
orange-yellow liquid containing a fairly high proportion of stearine. It is much 
more liquid and paler in colour than commercial palm oil from West Africa, but 
is similar in taste and smell. 

The comparative analyses are as follows : 


Sp. gr. at 100/15® C. 

Solidifying-point of fatty acids ... 

Acid value* . 

Saponiflcation value* . 

Iodine value per cent. 

Unsaponifiable matter per cent. 

Volatile acids, soluble . 

„ „ insoluble . 



Pericarp Oil from 
Noli Palm 
Fruits. 

Commercial West 
African l^alm Oil 
{£, guint.e'iisia). 


0-8636 

0*8586 


33-6‘> C. 

36' to 46' C. 


29-7 

— 


199 

196 to 205 


83-5 

53 to 57 


0-7 

— 


0-7 

0*86 to 1*87 

... 

0-6 

— 


Mgmis. potasli per grra. of oil. 
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Kernels. —^The kernels contained 7‘2 per cent, of moistnre and 46*4 per cent, of 
oil—a solid fat of pale cream colour of pleasant taste and smell and slightly harder 
than ordinary coconut oil. 

Comparative analytical values were as follows: 



Noli Kernel Oil. 

Palm Kernel Oil. 

Sp. gr. 100/16* 0. 

0*8661 

0*8731 

TOlidifying-point of fatty aoids. 

26*9® C. 

20® to 25® C. 

Acid value. 

0*6 

— 

Saponification value . 

234 

243 to 265 

Iodine value per cent.. 

27*7 

10*3 to 17*5 

Unsa|)onifiable matter per cent. . 

0*8 

— 

Volatile acids, soluble . 

1*4 

5 to 6*8 

„ „ insoluble. 

3 

10 to 12 


H. F. E. H. 


Indian Turpentine and Bosin. {Bull. Imp. Inst., 1919, 17, 159-177.)—Further 
samples of turpentine oil and rosin obtained by the distillation of the gum-oleo-resin 
of Boswellia serrata (nat. ord. Burseracece) have been analysed and described 
(Akalybt, 1916, 41, 8). The average yield of gum-resin varies from 5 to 7*5 oz. 
per tree, and its average composition is as follows: Moisture, 10 to 11 per cent.; 
turpentine oil, 8 to 9 per cent.; rosin, 55 to 57 per cent.; gum, 20 to 23 per 
cent.; insoluble matter, 4 to 5 per cent. 

1. Turpentine Oil. —Two samples prepared from the gum resin analysed as 
follows: 



1. 

Sp. gr. 15/15® C. 

0*8446 

Optical rotation . 

+ 31® 24' 

Acid value . 

nil 

Ester value before acetylation . 

2*6 

Ester value after acetylation . 

Fractional Distillation .* 

36*4 

Fraction boiling at 163® to 160® C. 

89 per cent. 

Fraction boiling at 160® to 170® C. 

} 11 » •{ 

Fraction boiling at 170® to 180® C. 


0*8623 
+ 26® 67' 
nil 
3*0 
64*3 


66 per cent. 
24 „ „ 

20 ,. 


The Boswellia turpentine oil readily dissolves resins such as colophony, dammar, 
sandarac, and soft copal, and practical trials with varnishes made vrith the oil 
showed that it could be successf^y employed in place of ordinary turpentine oil. 


• All between ISO* and 180* 0. 
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2. Betin, —^Five samples of BosmlUa rosin were examined with the following 
resnlts: 



1 . 

2 . 

8 . 

1 

4 , 

* 6 . 

Moisture, per cent. 

0*7 1 

0*9 

0*7 

0*8 

1*1 

Ash, percent. 

0*6 i 

0*4 

0*03 

0*3 

0*2 

Softens at °G. 

72 i 

56 

68 

71 

65 

Melts at ^G. 

_ 1 

— 

— 

78 

73 

Acid value. 

61*5 1 

25 

56*1 i 

52*4 

50*8 

Saponification value 
Iodine value present 

920 ; 

66*0 

90*2 

87*8 

75*6 

700 

96*0 

— 

64*6 

76*2 

Sp.gr. .{ 

1*082 1 

1*050 


1*077 

1*059 

at 20/20° C.l 

at 20/20° C. 

1 

j 

at 18/18° C. 

at 18/18° C. 

1 


All the samples were completely soluble in alcohol, ether, chloroform, benzene, and 
turpentine oil with the exception of No. 2, which was only partly soluble in alcohol. 
Varnish-making trials gave satisfactory results. 

3. Own. —Three samples were analysed as follows: 


Ash 

Besin (matter soluble in 95 per cent, alcohol) 
Soluble gum (matter soluble in water) 

Insoluble gum and dirt (exclusive of ash) 

Matter soluble in ether (dry and free from alcohol) 


1 . 

2 . 

3*5 

4*1 

27*6 

24*0 

50*1 

[ 56*3 

18*8 

15*6 

24*4 

20*1 


106 

19-3 

44-8 

26-3 

13-2 


Experiments made on the technical scale showed that the gum was much inferior to 
ordinary gum for use as a sizing material, and that it was unsuitable as a material for 
finishing textiles. It is probable that BoswelUa serrata gum-resin, hitherto used 
ehiefiy as a substitute for B. cwrteri and B. frereana in the preparation of incense, 
has a future before it of considerable commercial importance. H. F. E. H. 


Sesbanla: A Feeding-Stuff from South AfHca. (Bull. imp. Inst., 1919, 
17 , 184.)—Sesbania seeds (nat. ord. Leguminosta) are small and hard with a shiny 
dark greenish-brown coat. They measure about 0*1 inch in length and poB Bess a 
fairly strong pea-like flavour and a slight aromatic odour. Analysis showed them to 
have the composition (per cent.): Moisture 9*6, crude proteins 32*9, consisting of true 
proteins 24*2, other nitrogenous substances 8*7, oil 6*2, carbohydrates by diff e re nce 39, 
fibre 10*9, ash 1*4. Hydrocyanic acid is absent. No previous experience of their 
feeding value in this country is available, but, provided that feeding experiments show 
no unsuspected disadvantage in actual use, it may be anticipated that they will be 
capable of replacing peas, lentils, or millet. H. F. E. H. 
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Analytical Method for the Separation of Acetylene, Ethylene, and 
Benzene. W. D. Treadwell and F. A. Tauber. (Helv, Ohim. Acta, 1919, 2, 
601-607.)—A method for the Bucoessive absorption of acetylene, ethylene, and 
benzene vaponr when these are mixed with carbon dioxide, oxygen, eto., is as follows: 
Carbon dioxide is removed by means of sodinm hydroxide; the acetylene is then 
absorbed in alkaline mercuric cyanide solution (20 grms. of mercuric cyanide dis¬ 
solved in 100 c.o. of ^ sodium hydroxide solution) by shaking the gas mixture for two 
minutes with 5 o.c. of this solution. Ethylene is next absorbed by shaking the 
residual gas with 10 o.c. of acid mercuric nitrate solution (20 grms. of mercuric 
nitrate dissolved in 100 c.o. of ^ nitric acid and the solution saturated with sodium 
nitrate, the latter preventing the absorption of benzene vapour). The benzene vapour 
is finally absorbed in fuming sulphuric acid in the usual way* Oxygen and carbon 
monoxide do not interfere with the above alsorptions. Propylene is not absorbed by 
alkaline mercuric cyanide solution, but dissolves in acid mercuric nitrate solution 
and also in 25 per cent, sulphuric acid containing 10 per cent, of mercuric sulphate. 

W. P. S. 

Estimation of Cyanogren Compounds in Concentrated Ammonia Liquor* 
II. Estimation of Thiocarbonate. P. E. Spielmann and H. Wood. (/. Soc. 
Chem. Ind,, 1919, 38, 369-370t.)—A method described previously (Analyst, 1919, 44, 
143) for the estimation of cyanogen compounds in ammonia liquor, based on the 
depth of colour after their conversion into ferric thiocyanate, has now been extended 
to include the estimation of thiocarbonate. The present method depends on the fact 
that digestion for forty-five minutes at 70° to 75° C. will convert thiocarbonate 
completely into thiocyanate without affecting the cyanide, and, further, that poly¬ 
sulphide at 30° to 35° C. will convert cyanide into thiocyanate in thirty minutes 
without attacking the thiocarbonate. The various estimations are made as follows, 
separate quantities of 25 c.c. of the liquor being used for each: Thiocyanate as suoK — 
The method described previously (Zoc. ciL) is used. During the addition of the 
eulphuric acid the liquid should be kept cold by means of pieces of ice. Cyanide and 
Thiocyanate. —The liquid is digested at 30° G. for thirty minutes with an excess 
(2 o.c.) of ammonium polysulphide. Thiocarbonate and Thiocyanate. —The liquid is 
diluted with 15 c.c. of water, 10 c.o. of concentrated ammonia are added, and 
the mixture is digested at 76° 0. for forty-five minutes. Ferrocyanide. —This is 
•estimated from the amount of **blue'* obtained in the estimations of the 
thiocarbonate and thiocyanate. On acidifying the mixtures after digestion, pre¬ 
cipitated sulphur may obscure the red coloration of the ferric thiocyanate. In 
such cases an excess of iron alum is added, the mixture heated at 40° C., and 
filtered. If sdtet polysolphide treatment large quantities of slimy sulphur are 
precipitated and much hydrogen sulphide is evolved, it is preferable to remove most 
of the sulphur by a preliminary treatment with lead carbonate. Provided that the 
estimations are carried out in conical flasks fitted with loose stoppers there is no 
need to exclude air from the reacting substances, the vapours and evolved gases 
Affording sufficient protection from the atmosphere. W. P. 8. 
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Deteetlon and Estimation of Cyanides and Thiocyanates in Complex 
Hixtures. L Chelle. {Comptes rend., 1919, 169, 973-975.)—Fifty c.c. of the 
solution, containing a very small quantity of cyanide, are acidified with 6 c.c. of 
50 per cent, sulphuric acid, and a current of air is passed through the mixture for 
three hours at the rate of 95 litres per hour; the hydrocyanic acid is collected by 
passing the air through an absorption vessel containing 1 c.c. of potassium hydroxide 
solution. The cyanide in the latter solution is then detected and estimated by the 
ferrocyanide or ammoniacal silver iodide methods. If the test solution also contains 
thiocyanate, the solution remaining after the removal of the hydrocyanic acid is 
treated with an excess of potassium chromate. This converts the thiocyanate into 
hydrocyanic acid, which is removed, collected, and estimated as before. The method 
is applicable to the estimation of amounts of cyanide as small as 0*01 mgrm. In the 
presence of bromides, hydrochloric acid must be used in place of sulphuric acid; 
iodides, if present, must be separated previously. W. P. S. 

Identification of Dyes. E. F. Hitch and I. E* Knapp. (/. ind. and 
Eng. Chem., 1919,11, 1076-1079.)—An account of the well-known methods of iden¬ 
tifying and separating unknown dyestuffs, including colour reactions with acids, etc., 
dyeing teats, microscopic and spectroscopic examination, and adsorption and solubility 
methods. J. P. B. 


Estimation of the Strength of Dyestuffs. W. H. Watkins. (/. hid, 
and Eng. Ohem., 1919,11, 1079-1080.)—The author calls attention to the precautions 
necessary in making comparative dye tests in the examination of dyestuffs, particularly 
as between buyer and seller. j. p. b. 


Change of Befractive Indices of Fixed Oils with Temperature. 
C. H. Wright. (/. Soc. Chem. Ind., 1919, 38, 392-394t.)— The change of the re¬ 
fractive indices of fixed oils with change of temperature varies with the change in 
density, and the modulus of expansion, k, may be used likewise for calculating the 
refractive index at any temperature, i', from observations made at another tempera¬ 
ture, t. The value of k is practically a constant.for all the fixed oils which have been 
examined, and may be taken^as 0*00076. The correction factor for the refractive 
index is given by the expression 


wi»(w-l)x 


1-0*00076 , 

1-0-00076 < 


There is no generally agreed temperature which may be taken as a standard for the 
refraotive indices of the fixed oils, and the author proposes a temperature of 40® C. 
as a standard temperature suitable both for oils and fats. Substituting 40* C. for t' 
in the above expression, the value of the refractive index of any fixed oil determined 
at any other temperature is calculated by the factor: 

0-9696 

r^iTosoTBi 

The. error itxvolved in using this method of correction is less the nearer the tempera¬ 
ture of observation be to the stiudard temperature of 40" C., and it is better to. 
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make the observations at any steady temperature near 40° G. than to maintain 
the instrument exactly at 40° C. The correction factor can then be used for re¬ 
cording the results at the standard temperature. J. F. B. 


Characterisation of Fuel Oils, particularly Petroleum Spirit, by the 
Picric Acid Value. J. Tausz and E. Schnabel. {Chem. Zeit, 1919, 43, 726.)— 
The solubility of picric acid in the different types of hydrocarbons shows very wide 
divergencies, and may form the basis of a method for the approximate estimation of 
benzene in petroleum spirit. Picric acid is practically insoluble in n-hexane, but is 
soluble in benzene to the extent of about 10 per cent. About 50 grms. of the fuel to 
be examined are treated with excess of solid picric acid in a 200 c.c. stoppered 
bottle. About 3 grms. of the acid are initially added, and if this quantity proves to 
be insufficient a further quantity is added, so as to leave yellow crystals undissolved. 
The liquid is thoroughly shaken for ten minutes and then filtered. About 20 grms. 
of the filtrate are weighed out into a stoppered bottle, treated with 30 c.c. of water, 
and titrated with ^ sodium hydroxide in the presence of phenolphthalein. The 
pink colour must persist after prolonged shaking. The picric acid value is expressed in 
terms of c.c. of j alkali required per 100 grms. of the saturated solution. The picric 
acid value of light petroleum spirit (petrol) ranges between 0*05 and 0*3 ; the heavier 
fractions, which are used for lacquers, etc. (“ white spirit ”), show higher values 
—0*9 and 1*25; whereas crude 90 per cent, benzene has a picric acid value 
of 38*6, and commercial toluene, 43*0. In the case of mixtures the picric acid value 
is not a linear function of the percentage of benzene, but the delicacy of the method 
increases with the proportion of aromatic hydrocarbon present. The method is not 
very sensitive in the presence of less than 20 per cent, of benzene, but this circum¬ 
stance is not of much importance, since genuine petroleum spirits contain a certain 
quantity of aromatic hydrocarbons, and the addition of further quantities of benzene 
to a natural product must always increase the picric acid value. J. P. B. 


Determination of the Saponification Value of Dark Resins. H. Salva- 
terra. {Chem. Zeity 1919, 43, 765-766.)—From 1 to 4 grms. of dark resins are 
saponified by boiling for thirty minutes beneath a reflux condenser with 50 c.c. of 
approximately ^ alcoholic potassium hydroxide solution. The resulting soap solution 
is treated with 32 c.c. of approximately ^ barium chloride solution and 300 c.c. of 
recently boiled neutral water, thoroughly shaken, and heated for three-quarters to one 
hour on the water-bath. It is then cooled, made up to definite volume (500 or 
600 C.C.), and filtered, and 100 c.c. of the filtrate are titrated with ^ hydrochloric acid, 
using phenolphthalein as indicator. In some cases the barium soap agglomerates 
and adheres to the bottom of the flask, rendering filtration before the titration 
unnecessary. At the same time a blank determination is made under the same con¬ 
ditions, in order to eliminate the error due to the unequal action of the atmospheric 
carbon dioxide upon the barium hydroxide, formed by interaction of the excess 
of the barium chloride and the potassium hydroxide. C. A. M. 



54 


ABSTRACTS OF CHEMICAL PAPERS 


Estimation of Paraffins and Unsaturated Compounds in Commeroial 
Toluols* H. 6. Evans* («/. Soc. Chem. Ind.^ 1919, 38, 402-405t.)— For the 
estimation of the paraffins in toluene the sulphonation method, carefully standardised, 
is the most convenient. About SO c.o. of toluene are measured accurately to within 
0*6 c.o. by pouring slowly upon the surface of 160 c.c. of 98 per cent, sulphuric 
acid contained in a 250 c.c. stoppered and graduated cylinder. The cylinder is 
shaken gently until fairly warm (not more than 45® C.), the pressure being released 
occasionally. After standing for about five minutes it is shaken vigorously for three 
or four minutes to complete the sulphonation. The contents are then transferred 
to the measuring vessel, consisting of a 350 c.c. separating funnel, the neck of which 
is fitted with a graduated tube reading to 0*01 c.c., and the stem of which is connected 
with a mercury reservoir. The last drops are rinsed in with 50 c.c. of sulphuric 
acid, the liquid is allowed to cool and finally the layer of paraffins is forced up into 
the graduated tube and measured. A correction must be applied for the solubility 
of the paraffins in the acid; this correction amounts to 0*60 per cent, on the volume 
of the toluene, to be added to the volume of the paraffins when this is below 5 per 
cent.; it is slightly higher, 0*62 to 0*63 per cent., for the range 5 to 10 per cent, of 
paraffins. An alternative method for the estimation of paraffins is based on the 
accurate determination of the sp. gr. at 16*6®/15*6® C. The sp. gr. of pure toluene 
at this temperature is 0*87193 and that of the paraffins separated by sulphonation 
is 0*73539, but, since the paraffins are always accompanied by a proportion of un¬ 
saturated compounds having a lower sp. gr. than pure toluene, the calculation of the 
percentage of paraffins must be made by using a corrected sp. gr. =: 0*7208. In 
commeroial toluenes the presence of 1 per cent, of paraffins by volume is associated with 
a lowering of the sp. gr, amounting to 0*00151, whereas in a synthetic mixture of pure 
toluene and separated paraffins the lowering is only 0*00136. Using the corrected figure, 
the results found by the specific gravity method are in good agreement with those by 
the sulphonation method, but a highdegreeof accuracy is necessaryin the determination 
of the sp. gr., which must be correct to within 4 units in the fourth place of decimals. 
The method for the estimation of the unsaturated compounds in toluene consists in 
titrating with ^ bromide-bromate solution in the presence of sulphuric acid: 10 c.c. 
of the sample are treated in a small stoppered bottle with 20 c.c. of dilute sulphuric 
acid (1: 5) and the bromide-bromate solution, containing 9*9167 grms. of potassium 
bromide and 2*7883 grms. of potassium bromate per litre, is run in until the colour 
of the bromine persists in the toluene layer after five minutes’ shaking. If the colour 
persists after standing for a further ten minutes the titration is considered to be 
finished. On an average, commeroial toluene requires 9*58 c.c. of ^ bromine solution, 
which corresponds to 0*2068 per cent, of unsaturated compounds as calculated from 
the sp. gr. In practical work, the estimation of the unsaturated compounds by 
bromide-bromate solution, and of the paraffins by sulphonation, gives a sufficiently 
accurate and rapid valuation of the sample. J. F. B. 

Criteria of the Decree of Parity of Commercial Toluene. J. S. Lumsden* 

Chem. Soc,, 1919, 116 and 116, 1366-1372.)—Commercial toluene contains varying 
amounts of a liquid which cannot be nitrated and has distilled along with the toluene 
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during rectification. This liquid has not been isolated^ but is probably of the nature 
of a paraffin mixture (B. Pt. 108-112. Density 0*743). The presence of 1 per cent, 
of such a liquid lowers the density of pure toluene (density 0*8712) by 0-0013, and a 
close approximation to the purity of a sample may be based upon a graph involving 
these data. Estimation of Toluene by Nitration. —Two methods may be adopted: 
(a) nitrating with a weighed excess of potassium nitrate, and determining the weight 
of nitric acid remaining: the amount of acid used is thus found which gives the 
weight of toluene nitrated ; or (&) isolating and weighing the dinitro compound. The 
first of these works well, but with the second the whole of the dinitro compound 
cannot be recovered, as a small but definite trace remains in solution; this can, how¬ 
ever, be allowed for. Examples of both methods, and the quantities used and obtained, 
are appended, together with working details. Estimation of Toluene by Miscibility 
with Acetic Acid. —Orton (/. Chem. Soc., 1919, 115 and 116, 1055) has shown that when 
acetic acid of 88 to 90 per cent, purity is mixed with toluene in certain proportions 
two layers are formed, and, on raising the ter perature, a point of complete miscibility is 
reached which is definite for the same strength of acid and so sharply defined that it can 
be read to yV degree. The method is accurate, but it is very difficult to prepare and 
keep strong acetic acid at a definite strength without absorption of moisture from the 
air, and the author has devised a modification which consists in the changing of an 
absolute to a comparative method which may be carried out in any commercial 
laboratory. A quantity of concentrated acetic acid of unknown strength is taken, 
and, with equal volumes of this, the temperatures of miscibility with equal volumes of 
pure toluene, toluene with 5 per cent, of paraffins, and the sample of toluene to be 
tested, are found. Then, since the percentage of paraffins is proportional to the 
increase in the temperature of miscibility, the comparison of the rise of temperature 
of miscibility of the sample with that of the 5 per cent, paraffin mixture gives the 
paraffin content of the sample. As the miscibility point is approached, the two layers 
disappear, the liquid becomes opalescent, and then suddenly transparent. This is the 
point at which the temperature is noted. The same procedure is adopted with the 
95 per cent, toluene and with the sample under examination. It is not necessary that 
the strength of the acid should be known, so long as it remains constant during the 
time that the three portions are withdrawn. When the same samples of toluene were 
tested by the different methods, the following results were obtained : 

From sp. gr. curve ... ... ... 92*3 per cent. 

From nitrometer estimation after nitration ... 92*9 „ „ 

By weighing dinitro compound ... ... 92-6 „ „ 

By temperature of miscibility with acetic acid 92*5 „ „ 

The author concludes that the sp. gr. of commercial toluene gives a fair indication of 
the amount of impurity present; the estimation of the temperature of miscibility 
with acetic acid is quickly done, and, although a comparative method, if skilfully 
carried out it is trustworthy; the nitration and estimation of the excess of nitric acid 
by the nitrometer are believed to be the most accurate test and to indicate the total 
nitration which has taken place, while the weighing of the solid after nitration gives 
the actual practical yield of nitro compound. By none of the methods, under 
ordinary conditions of working, can an accuracy closer than 0*5 per cent, be expected. 

H. F. E. H. 
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Rapid Estimation of Carbon Monoxide in Air. A. R. Lamb and A. T. 
Larson. (/. Amer. Chem. Soc., 1919, 41, 1908-1921.)—Two rapid methods of 
estimating carbon monoxide in air are described. In the first method the mixture of 
gases is passed over a red-hot platinum wire, in contact with which the carbon 
monoxide is partially burned, and then through heated copper oxide to complete the 
combustion. After removal of the carbon monoxide, the gaseous mixture is conducted 
over a second platinum wire exactly similar in every respect to the first wire and 
heated by the same electric current. The first wire will be the hotter, owing to the 
combustion which occurs upon it, and this difference of temperature will cause a 
change in the relative resistance, which is indicated upon a suitable galvanometer. 
To insure uniformity of temperature in the surroundings the apparatus is enclosed in 
a regulated water thermostat, and the current of gas is conducted through long 
copper spirals, also within the thermostat, before reaching the platinum wires. It 
was found necessary to prevent eddies in the gas current, and this was effected by 
passing the gas through layers of cotton gauze before reaching the platinum wires. 
The second method is based upon the catalytic combustion of the gas at 275° to 
300° C., in contact with platinum. The rise of temperature is measured by means 
of a thermo-couple and galvanometer, the deflections of the latter corresponding with 
definite concentrations of carbon monoxide. The apparatus consists of a vertical 
steel tube about 90 cm. long and 7*5 cm. in diameter, closed at one end, and covered, 
except for the uppermost 25 cm., with layers of asbestos paper. Diphenylamine is 
heated in this to produce a vapour-bath, the zone of condensation being kept within 
about 30 cm. from the top of the tube. The gaseous mixture is brought to the 
temperature of the vapour-bath by means of a 4 mm. pyrex glass tube extending to 
about 6 cm. from the bottom of the vapour-jacket, whence it winds backwards as a 
close coil about 16 cm. long and 6 cm. in diameter. Attached to this coil is a pyrex 
glass tube 15 mm. in diameter extending about 30 cm. above the top of the steel 
tube, and into this is fitted a tube containing the catalyst and thermo element. The 
catalyst is prepared from fine platinum wire or gauze. In the case of the former the 
wire is wound into a 2 mm. spiral and then compressed. The wire is cleaned with 
acid, then coated with platinum black electrolytically, washed, and electrolysed first 
in dilute sodium hydroxide solution and then in dilute sulphuric acid. The 
apparatus is calibrated by passing through it air containing known quantities of 
carbon monoxide at a constant speed and noting the deflections of the galvanometer. 
The introduction of halogens has a permanent toxic action upon the catalyst. 
Sulphur dioxide is also injurious, but its effect may be removed by raising the 
temperature to 350° C. and passing a current of air through the catalyst. It is 
shown that the method gives results accurate within 0*0038 per cent, on the total air 
mixture in the case of a mixture containing about 1 per cent, of carbon monoxide. 

C. A. M. 

Rapid Tests of Cement. A Gavazzi. (Annali CUm. Applic., 1919, 12, 
5g.73,)_Samples of cement alone and in admixture with 2 and 3 parts of sand 



INORGANIC ANALYSIS 


57 


were exposed to the action of hot (100^ C.) and cold soft and sea water for periods 
np to 140 days, and the usual compression and tensile tests then applied. The 
comparative results indicated that at first cement hardens much more rapidly in hot 
water, but that after the seventh day there is not so much difference between the 
hardening in hot and in cold water. The results obtained with twenty-five different 
slow-setting cements and four quick-setting cements in . comparative tests after 
exposure of 7, 28, and 90 days in cold water, and 2, 4, and 6 days in hot water 
respectively, varied according to which periods were chosen for the comparison, but 
the general conclusion from the whole series of experiments is that the more rapid 
heat test yields results quite in accordance with practice. G. A. M. 

Moisture in Blast Furnace Coke. W. H. Georgre. (/. Soc. Chem, Ind., 
1919, 38, 394-396t.) —The best method of sampling when the wagon is unloaded 
through a side door is to wait until the wagon is one-third to one-half empty, and 
take the sample from the vertical sections thus exposed. The coke at the top 
is generally either wetter or drier than the rest owing to its exposure to the weather, 
and there is a tendency for the breeze (the wettest portion of the coke) to collect at 
the bottom during transit. Tests have shown that the small coke may contain two 
to eight times as much moisture as the large; further, the outer layer of a lump may 
contain ten times as much water as the interior. These points have to be borne in 
mind when selecting the samples, which should be taken at regular intervals apart; 
lumps should be broken through the middle. For routine work a sample weighing 
about 14 lb. consisting of about twenty pieces is sufficient. Owing to the extreme 
differences between the large coke and the small coke closer concordance than 
1 per cent, is hardly to be expected. Crushing of the sample must be undertaken 
without delay, and the size of the sample must be reduced by quartering. Sieves 
should not be employed, as the loss of moisture during treatment is very rapid. The 
actual estimation of moisture in the prepared sample is a relatively simple matter, 
requiring none of the precautions which are necessary in the case of coal, and any 
temperature between 105^ and 200^ G. may be used. The distillation method is also 
applicable. The amount of water that can be absorbed by coke after immersion 
varies with its porosity and is given as 30*49 per cent, for hard coke, 39*26 per cent, 
for soft coke, and 51 per cent, for very soft coke. The effect of 1 inch of rain falling 
on a wagon designed to carry 12 tons of coke is to raise the moisture content of the 
coke by 2*4 per cent. J. F. B. 

Permanganate Method for Copper. L. F. Clark. (J. Ind. and Eng. 
Ohem., 1919, 11, 1138-1139.)—The following modification of this method is 
recommended. The copper is precipitated as cuprous thiocyanate from acid solution 
in the usual manner. The filter-paper containing the cuprous thiocyanate is placed 
in the beaker in which the precipitation was made, 25 o.o. of hot 4 per cent, sodium 
hydroxide solution are added, and the mixture stirred until the paper is shredded and 
the precipitate decomposed. About 25 o.o. of cold 15 per cent, sulphuric acid 
containing 1 per cent, of ferric sulphate are next added. The result is a mixture of 
ferric thiocyanate, ferrous sulphate, cupric sulphate, and a large proportion of 
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eu prone thiocyanate re-forms when the mixture is acidified. The mixture is titrated 
with permanganate until the ferric thiocyanate colour gives way and the mixture 
becomes whiter. Concentrated hydrochloric acid (5 o.c.) is now added to aid the 
solution of the residual cuprous thiocyanate. Finally, the solution is titrated to a 
stable permanganate pink. The equation for the reaction may be written : 

100uCNS4-14KMn()4 + 21 H,S 04 -. 

IOCUSO 4 + lOHCN + 14MnS04 + 7KaS04 + 16H,0 * 

lOCu » 14 KMn 04 « 70Pe or Cu « 7Fe 
Cu : 7 Fe= 68-57 : 390-88 

Whence Ga» 0*1626 Fe (Fe value of the permanganate). This is the theoretical 
factor, and the actual factor under the conditions followed by the author is 0*1646, a 
closer agreement with the theoretical than is found in older modifications of the 
permanganate method. 6 . C. J. 

Electrolytic Estimation of Copper in Pyrites and Pyrites Cinders. 
E. Hengfler. {Chem. Zeit.y 1919, 43, 729.)—The following method avoids the use 
of hydrogen sulphide to separate copper from iron. The pyrites (5 grms.) is treated 
with 50 o.c. of dilute (1 : 1 ) nitric acid, which is subsequently evaporated until fumes 
of sulphuric acid arise. The residue is redissolved in 50 c.c. of fuming hydrochloric 
acid, 2 grm. sodium hypophosphite dissolved in a little water are added, and the 
solution evaporated to dryness at 110-120® C., whereby all arsenic is reduced and got 
rid of. Cinders are dissolved in hydrochloric acid direct and evaporated as described. 
To convert the chlorides to sulphates, the residue is heated with sulphuric acid 
containing a little nitric acid, and heating continued until dense fumes arise. The 
nitric acid ensures the solution of copper sulphide which may be present as a 
consequence of secondary reactions during the preceding operations. The residue 
is taken up in hot water, the solution filtered off from the lead sulphate and insoluble 
matter, 1 gr. citric acid and 2 grms. ammonium nitrate are added, the solution is 
diluted to 200 c.c., and the copper deposited electrolytically, using a platinum 
cathode of 200 sq. cms. surface and a current of 0*3 to 0-4 ampere ( 2*8 volts). Not 
all the lead present is deposited on the anode; some comes down with the copper on 
the cathode, and the deposit must be redissolved in hot nitric acid and the solution 
re-electrolysed after cooling and addition of sulphuric acid. Pyrites free from 
arsenic and lead can be dissolved direct in 50 c.c. dilute (1 : 1 ] nitric acid and 
20 c.c. dilute (1 : 2 ) sulphuric acid, evaporated to fuming, diluted, filtered, and 
electrolysed once after addition of citric acid and ammonium nitrate. The double 
precipitation in the process outlined above makes the process a slow one, but a 
numter of estimations can be conducted simultaneously and the electrolysis can 
proceed overnight. The avoidance of the use of hydrogen sulphide is a point in 
favour of the method, which has been in use in the Duisburg copper works for 
twenty-five years. G. 0. J. 

BibHography of the Use of ^'CapfbrFon'’ as a Quantitative Reagent, 
s. 1. Braley. (/. Ind. and Eng. Ohsm., 1919; 11,1144-1145.)—The author thinks 
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that ** etipferron/’ the ammonium salt of nitrosophenylbydroxylamine (Baudisoh: 
Akaltst, 1910,35,78; 1911, 620), has not been given due oonsideration as a quanti* 
tative reagent. Eeference is made to the works of Belluoci and Grassi (Akaltbt^ 
1913,38,390), Hanus and Soukup(z6i42.,1910,35,45d), B.Fresenius (tiid., 1911,36,176), 
Thornton 1914,39,832,666), Biltz and Hodke (ibid, 1910,36,327); and to that of 

James Brown (7. Amer, Chem. Soc,, 1917, 39 > 2369), who used the reagent to separate 
iron, titanium, and ziroonium from manganese and aluminium; of Turner (Am. J. 
8cu, 1916, [iv], 41, 339) and Bodeja (Anal Soc. Eapm. Fis. Quim., 1914, 12, 379), who 
used it to separate vanadate from arsenate and phosphate; of Wissenson (Zeitsch. 
augen. Chem., 1911, 23, 969), who used it to estimate iron in ferrocyanide; and of 
Sohroeder (Zeitsch. anorg. Chem., 1911, 72, 94), who gives some additional data fdr 
the separation of iron from cobalt and nickel G. C. J. 

Electrometrle Titpation. W. D. Treadwell and L. Weiss. {Heh. Chim. 
Acta, 1919, 2, 680-697.)—The electrometrio titration of silver (with sodium chloride), 
hydrogen sulphide (with ailverj, mercurous salts (with sodium chloride), cuprous 
salts (with thiocyanate), zinc (with ferrocyanide), ferrous salts (with dichromate), 
uranyl salts (with permanganate), vanadyl salts (with permanganate), and aoidi- 
metric estimations are trustworthy. W. P. S. 

Theory of Electrometric Titration. W. D. Treadwell. (Helv. Chim. Acta, 
1919, 2, 672-680.)—The author disousses the electrometric titration of silver, mainly 
from a mathematical point of view. The influence of the presence of other salts on 
the change in potential during the titration has been investigated. W. P. S. 

Indirect Method for the Electrolytic Estimation of the Halogens. 
J.H. Reedy. (J. Amer. Chem. Soc., 1919, 41, 1898-1902.)—Solutions of halogen sidts 
may be electrolysed with silver anodes, with the formation of an adherent deposit of 
silver halide on the anode and without precipitation in the solution, provided that 
an anodic potential of 0-69 volt is not exceeded. The use of a 0*5 molar solution of 
sulphuric acid was found most suitable for maintaining the electrolytic conductivity 
of the solution of the halogen salt. The cathode used was of bright sheet platinum, 
whilst the anode was composed of a frame of heavy silver wire covered with fine 
silver gauze, the whole being coated electrolytioally with silver, and subsequently 
heated in an electric oven to make the deposit firm and adherent. The deposit of 
silver halide upon this anode was weighed, and the electrode then made the cathode 
in a dilute solution of sodium hydroxide, which was electrolysed until hydrogen 
formed freely on the surface. The resulting deposit of silver was washed, and the 
electrode heated to about 500^ G. in an electric furnace, and again weighed, the loss in 
weight on reduction representing the weight of the halogen. Even in the ease of 
chlorine, where the potential required for complete deposition lies very close to the 
solution potential of silver, the latter does not begin to dissolve until the deposition 
of the. halogen is practically complete. If the solution becomes opalescent it can 
be cleared again by lowering the potential below 0*69 volt. C. A. M. 
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Electpolytio Separation of Lead from Chromium and the Analysis of 
Chrome Yellow and other similar Mineral Pigments. J. Milbauer and 
I. Setlik. (J . prakt Chem.y 1919, 99, 85; through Chem. Zeit Uebersicht, 1919, 43, 257.) 
—^Lead may be easily separated from chromium in the form of lead peroxide by using 
a solution containing 0*2 grm. of lead, 0*1 grm. of chromium, 20 c.c. of nitric acid 
(sp. gr. 1*4), and 15 o.o. of perchloric acid (sp. gr* 1*12) in 150 c.c. The mixture of 
nitric and perchloric acids readily dissolves all samples of lead chromate, including 
orange and red, on heating. On electrolysis of this solution, lead peroxide separates 
quantitatively and the chromic acid is reduced at the cathode to the chromium state. 
With a rapid rotation of the cathode (800 revs, per minute) and a current of 
3*5 amperes at 2*5 volts, the separation of the lead peroxide and the reduction of the 
chromic acid is completed in half an hour. J. F. B. 

Application of Rotating* Redactors in Estimation of Iron. W. Scott. 

(J. Ind, and Eng, Chem,, 1919, 11,1135-1137.)—^Ferric sulphate is rapidly reduced by 
rapidly rotating reductors of zinc or aluminium, either with or without the aid of a 
current of electricity. Quantities of iron such as 70 mgrms. are reduced quantitatively 
in less than three minutes by the use of a zinc reductor of 45 sq. cm. surface 
making 800 revs, per minute. For the reduction of such small quantities, the use of 
a current presents no advantage. In the reduction of quantities like 700 mgrms., using 
a rotating zinc cylinder of 75 sq. cms., the time required may be reduced slightly 
by using a current of 6 amperes, but by working at a boiling temperature only four 
minutes are required even without the use of a current. Aluminium operates some¬ 
what more rapidly than zinc, but there is greater difficulty in obtaining aluminium of 
the necessary degree of purity. 6. C. J. 

Detection of Molybdenum by Means of Xanthic Acid. J. Koppel. {Chem, 
Zeit,, 1919, 43, 777-778.)—This reaction, first noted by Siewert in 1864 {Zeitsch, ges, 
Naturw,, 1864, 23, 5), has recently been referred to by Malowan {Zeitsch, anorg, 
Chem,, 1919, 108, 73) as having been entirely overlooked by compilers of text¬ 
books. It is, however, to be found in Gmelin-Kraut’s Handbuch (7 Aufl., Band III,, 
Abt. 1, 907), from which the author became acquainted with it many years ago. He 
adds a few lumps of potassium xanthate to the cold solution of the molybdenum 
compound, which solution should be as nearly as possible neutral. Mineral acid is 
then added. A yellow opalescence, due to separated xanthic acid, first appears, but 
in presence of molybdenum this becomes gradually red, and finally deep blue. If 
very large quantities of molybdenum are present, black oily drops separate. 
Malowan says the reaction is only produced by freshly prepared solutions of 
potassium xanthate, and that the solid reagent is useless. The author agrees that 
solutions do not keep, but finds the solid quite satisfactory. Oxalates must be absent, 
as their presence enormously reduces the sensitiveness of the reaction which will 
detect 0*005 mgrm. molybdenum in solutions containing as little as 0*0007 per cent.. 
The fact that the coloured compound is soluble in chloroform makes Jt possible to 
detect molybdenum in even lower concentrations. Copper, [cobalt, nickel, iron^ 
uranium, and tungsten interfere. G. 0. J. , 
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Volumetric Estimation of Nickel. J. HoUuta. {Moimuh Chem., 1919, 
40, 281-291; through J. Soc, Chem. Ind.^ 1919, 38> 966a.)—T he process depends 
on the fact that when a nickel salt reacts with dimethylglyoxime, acid is 
liberated, which is estimated by titration with alkali in the presence of phenol- 
phthalem or methyl red. A standard solution is prepared by dissolving 
4*64 grms. of dimethylglyoxime in the requisite quantity of 97 per cent, alcohol 
(300 to 400 C.C.); 20 c.c. of ^ potassium hydroxide solution are added with 
constant shaking, the solution is diluted to 1,000 c.c. with COj-free distilled 
water, and filtered after twenty-four hours from any slight precipitate of potassium 
carbonate (the alcohol used must be free from aldehyde and neutral in reaction). 
The alkali content of the solution is checked by titration with standard acid, 
using phenolphthalein or methyl red as indicator. The nickel solution under 
examination is diluted to the required extent, exactly neutralised with ^ or 
potassium hydroxide solution, 2 to 5 c.c. of the standard dimethylglyoxime solution 
are added, and, after vigorous agitation, i,he mixture is gently warmed, whereby 
the precipitate is caused to collect, leaving a clear liquor; the standard solution is 
then gradually added with frequent agitation until the solution acquires a permanent 
pale pink coloration. In consequence of the bulky nature of the nickel precipitate 
the amount of the metal in the solution should not exceed 0*03 grm. The method is 
particularly advantageous in dealing with very small quantities of nickel, and 
titration can readily be effected with solutions if methyl red is used as indicator. 
The results are not affected by the presence of the alkali salts of strong acids. 

Method for the Analysis of Nitrous Gases and its Application to the Study 
of Towers for the Absorption of such Gases. A. Geake and F. J. Squire. 

(/. Soc. Cliem. Ltd., 1919, 38, 387-369T.)—The method described was devised for 
the analysis of gases in a system of absorption towers used in connection with a 
plant for the denitration of nitroglycerin spent acid; the gases consisted of a mixture 
of nitric oxide and peroxide, carbon monoxide and dioxide, oxygen and nitrogen. 
The sample of gas was collected in a bottle of such capacity that the sample 
contained about 0*3 grm. of nitrogen oxides; this bottle was fitted with a stopper 
through which passed a tapped tube. The portion of the tube inside the bottle 
was bent so as to reach nearly to the side of the bottle near the shoulder. The 
bottle was charged with 25 c.c. of ^ permanganate solution and 1 c.c. of 
sulphuric acid, and the air was then exhausted as completely as possible. To take 
the sample of gas the external part of the tube (this had a diameter of 2 to 3 mm.) 
was inserted in the sampling hole while the bottle was held in an inclined position 
80 that the permanganate solution covered the inner end of the tube, and the tap 
was opened for about one second, closed, and the bottle shaken thoroughly. The 
residual volume of gas, still under reduced pressure, was then measured by connect¬ 
ing the bottle with an Orsat apparatus. The portion of gas passing into the Orsat 
apparatus was used for the estimation of carbon dioxide (by sodium hydroxide) and 
oxygen (by phosphorus); the residue was taken to be pure nitrogen. Actually it 
contained carbon monoxide, but, as this is inactive, and has the same density as 
nitrogen, its presence was unimportant. Air was now admitted to the sample bottle, 
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and the excess of permanganate titrated with | ferrous sulphate solution. The 
total combined nitrogen was estimated in this titrated solution by the ferrous sulphate 
method described by Bowman and Scott (Analyst, 1916, 40, 474). All the calcula< 
tions were made in weights, the unit taken being 1 lb. per hour, and an explanation 
is given of the methods of making these calculations of the weights of the constituent 
gases passing through the plant. W. P. 8. 

Estimation of Titanium in certain Italian Puzzuolanas. A. Cavazzi. 

(Annali Chim. Applic.^ 1919, 12, 106-111.)—For the estimation of titanium in puz- 
suolanas the sample is finely powdered in an agate mortar, and 0*5 grm. moistened 
with 20 drops of dilute (1:1) sulphuric acid in a platinum crucible, mixed with 
10 c.c. of hydrofluoric acid, and the liquid evaporated to dryness. The residue is 
heated with sulphuric acid to carbonise organic matter, then pulverised and fused 
with 4 grms. of potassium pyrosulphate at a temperature insufficient to liberate 
fumes of sulphuric acid, until the mass becomes of a grey tint. The temperature is 
then increased until the residue becomes yellowish-white, and is finally heated over 
a blow-pipe flame until the mass has become reddish-orange, but without excessive 
fumes appearing. The fused mass is dissolved in water and the solution, made up to 
100 C.C., is stirred at intervals for thirty minutes and filtered. The titanium in the 
filtrate is estimated by adding 2 c.c. of 3 per cent, hydrogen peroxide and 2 c.c. of 
sulphuric acid and comparing the coloration with that given under the same con¬ 
ditions by standard solutions of titanium. A convenient method of preparing the 
standard solution is to use titanium sulphate, the amount of titanium oxide (TiOg) in 
which may be rapidly estimated by beating the salt with successive quantities of 
ammonium carbonate until all sulphuric acid has been removed, and weighing the 
residue. The same method may also be used with any salt of titanium which 
is soluble in sulphuric acid and can be converted into pure Ti02 by ignition. The 
amount of titanium estimated by this colorimetric method in four samples of Italian 
puzzuolanas ranged from 0*312 to 0*668 per cent. G. A. M. 

New Colorimetric Method for Estimation of Uranium. Von Hiiller. 
{Chem, Zeit,^ 1919^ 43, 739-740.)—The author finds that uranyl salts give intense 
colorations with aliphatic a-hydroxy and ketonic acids, with aromatic hydroxy-acids, 
and especially with polybydric phenols. The colorations given by the polybydrio 
phenols are the most intense, but these substances are not suitable for quantitative 
colorimetric work because they and their compounds are so readily oxidised with 
consequent change in the intensity of the coloured compounds. Salicylic acid is free 
from this objection, and may be used for the colorimetric estimation of uranium. 
As little as 0*01 per cent, can be detected, and the most convenient concentration 
for colour comparisons is 0*06 per cent, uranium. The uranyl solution, which must 
be free from iron and from mineral acids and must not contain large quantities of 
free acetic acid, is mixed with an equal bulk of a 2 per cent, solution of sodium 
salicylate, and comparison is made with a standard solution in a Dubose colorimeter. 

G. C. J. 
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Analysis of Vanadium Compounds by Means of Carbon Tetrachloride. 
P. Jannasch and H. E. Harwood. (/. jprakt. Okem., 1918, 97, 93; through Chem. 
ZeiL Vbersicht, 1919, 43, 209.)—A general method for the separation of vanadium 
from other metals depends on the volatility of vanadium oxychloride when the 
vanadium salt or compound is heated in a current of carbon tetrachloride vapour. 
The carbon tetrachloride is added drop by drop to sulphuric acid heated at 120^ to 
140^ C., and the vapour is led into the slightly heated tube containing the vanadium 
compound. A current of carbon dioxide is also passed through the tube, and, when 
all the vanadium has been volatilised, the residue is allowed to cool in a current of 
this gas. The vanadium oxychloride is collected in a receiver containing 200 c.o. of 
water and 50 c.c. of nitric acid. The contents of the receiver are then evaporated, the 
vanadic acid dissolved in dilute sulphuric acid, reduced with sulphurous acid, and the 
resulting bright blue vanadyl sulphate solution titrated with hot permanganate 
solution. W. P. S. 
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Determination of the Softeningr-Point of Asphaltum and other Plastie 
Substances. D. F. Twiss and E. A, Murphy. (/. Soo. Cliem, Ind., 1919, 38, 
405-406t.) —The apparatus illustrated in the figure has been designed to overcome 
certain objections attendant upon the 
Kriimer-Samow method, which is re¬ 
garded as the most satisfactory method 
hitherto proposed. The apparatus con¬ 
sists of a U'tube, M, one arm of which 
is connected by capillary tubing with a 
gun-metal tap, T» The central plug of 
this tap has a conical or tapered boro, 

1 in. in length and ^ in. and 
diameter at the respective ends. The 
bore is terminated at each end by a 
fiat groove, to which its axis is per¬ 
pendicular ; the capillary metal tube of 
the tap is connected with the glass 
capillary by means of a well-sealed 
metal sleeve. To carry out the test 
the sample of bituminous material and the clean plug of tap T are warmed 
in a steam-oven for about ten* minutes so that the material becomes some¬ 
what plastic; a piece of the softened material is then pressed into the wider end of 
the bore of the warm tap ping as speedily as possible with a small spatula until the 
bore is filled and a little protrudes from the other end. The tap plug is then allowed 
to cool and the excess of material is carefully removed so as to leave the exposed 
surfaces of material flush with the metal. The plug is refitted in the tap with the 
narrow end of the bore facing downward. Air is forced into the apparatus until the 
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U-tube containing mercury indicates an internal pressure equivalent to 1*5 in. of 
mercury. The medium in the bath is then warmed until the bitumen in the tap plug 
is so softened that it is forced completely through the narrow end of the bore, a 
point which is immediately indicated by the mercury in the U'tube. The construc¬ 
tion of the tap in metal affords ready transmission of heat, and, since the indication of 
the softening-point takes place outside the bath, any discoloration of the latter is of 
no account. The results obtained with this apparatus are substantially higher than 
by the Kriimer-Sarnow method, the differences ranging from 5® to 30^ C. The 
apparatus is equally suitable for the examination of balata and gutta-percha. It is 
essential that the material to be examined be prepared free from air and moisture. 

J. F. B. 



New Form of Viscometer. G. Baume and 
H. Vlyneron. {Ann, Chim, anal, appl, 1919, 1, 
379-388.)—The apparatus here shown affords a 
simple means of determining the viscosity of liquids 
either in terms of absolute viscosity or in con¬ 
ventional degrees (Barbey or Engler). The viscosi- 
metric tube, C, of the capillary type, is immersed at 
one end in the oil, etc., under examination in the 
tube C, whilst its upper end passes through the 
rubber stopper of C. This tube is surrounded 
by an outer thermostatic jacket in which a liquid 
of constant boiling-point (ether, 33*5° C. ; acetone, 
56*5° C.; benzene, 80*3° C.; or water) is kept 
boiling, the upper branch of this tube being con¬ 
nected with a reflux condenser. After the thermo¬ 
static liquid has boiled for fifteen minutes, oil 
is forced up into the viscosimetric tube by com¬ 
pressing the bulb connected with T. The time 
in seconds occupied by the oil in falling between 
the points a and b is noted, and the absolute 
viscosity is calculated by means of the formula 
where K represents a constant of the 
apparatus, d the sp. gr. of the liquid, and t the 
time. Duplicate determinations should agree within 
a few tenths of a second. The relationship 
between the absolute viscosity and the Barbey and 


Engler degrees is found by means of the formulae, 


B 


663 „ y 

F ’ ^"d-0732d’ 


where B and P represent the respective Engler and Barbey degrees, y the absolute 
viscosity, and d the sp. gr. of the liquid. C. A. M. 
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Clip for preventingr Rubber Connections from slipping off Glass and 
Metal Tubing, and for attaching Pressure Pumps to Taps. C. A. Keane 
and G. Patchin. (/. Soc. Chem. Ind., 1919, 38, 391 t.) —The olip is made in two 
halves hinged together and held in the closed position by means of a thumbscrew so 
that it encloses the rubber connection around the glass tube. For attaching a pump 
to a watei! tap a special form of hinged clip provided with a sleeve is employed. The 
tap and pump are first connected with rubber tubing, and the clip with the sleeve is 
fitted over the rubber attached to the pump. A second hinged clip without a sleeve 
is then clamped over the portion of the rubber attached to the tap. The second olip 
should slightly overlap the top of the sleeve of the first one. This form of attach¬ 
ment prevents the bulging of the rubber when the pump is in use. J. F. B. 

New Method for the Physico-Chemical Analysis of Precipitates. 
Application to the Study of Calcium Phosphates. P. Jolibois. (Comptes 
rend., 1919, 169, 1161-1163.)—The reacting solutions are allowed to mix in the stem 
of a Y-tube, to which they are admitted separately through the two arms; the 
solutions mix in about 0‘01 second. The author has studied the reactions taking 
place when calcium hydroxide solution (1 grm. of CaO per litre) is mixed with 
phosphoric acid solutions of varying strength, the precipitates formed after one second 
being separated and analysed. Dicalcium phosphate forms only in a solution 
containing at least 0-800 grm. of PjOj per litre in the form of monocalcium 
phosphate, whilst tricaloium phosphate is stable only in a solution containing less 
than 0-1 grm. of F20g per litre as monocalcium phosphate. A well-crystallised 
phosphate having the formula P2Og2GaO,P2Oj3CaO,10H2O was obtained when the 
solution contained from 0-375 to 0-870 grm. of PjOj per litre as monocalcium 
phosphate; if the PjOg content of the solution was increased this compound changed 
gradually into dicalcinm phosphate. W. P. S. 


^ 
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An Introduction to Theorktical and Applied Colloid Chemistry. By Wolfgang 
Ostwald: translated by Martin H. Fischer. Pp. xv + 232. New York: 
John Wiley and Sons. London: Chapman and Hall. 1919. Price lls. 6d. net. 

The last twenty years have witnessed remarkably successful attempts to bridge 
the gap existing between molecular solutions on the one hand and coarse mechanical 
suspensions on the other. The author speaks of this gap as “ the world of neglected 
dimensions/* and in his enthusiastic exposition refers to colloid chemistry as a separate 
and independent science. ** Since the birth/* he says, of the so-called classical 
physical chemistry of the molecular solutions, some thirty years ago, no branch of 
physios or chemistry has arisen which can be compared in importance, so far as 
scientific and technical applications are concerned, with that of colloid chemistry.” 
Whether this contention is justified or not, the author has produced in the present 
volume an authoritative summary of the physics and chemistry of dispersed systems 
which is well worth perusal by chemists of all kinds. 

The book is based on a series of lectures delivered in North America in the 
winter of 1913-14, the lectures being designed mainly for audiences without any 
specialised knowledge of colloid chemistry. The survey is therefore a general one, 
but is at the same time very comprehensive, as may be seen from the main headings 
of the five chapters: Fundamental Properties of the Colloid State; Colloids as 
Examples of Dispersed Systems; Methods of Preparing Colloid Solutions; Classifi¬ 
cation of the Colloids: The Physico-chemical Properties of the Colloids and their 
Dependence on the Degree of Dispersion; The Changes in State of Colloids; Some 
Scientific and Technical Applications of Colloid Chemistry. 

So numerous are the points at which the author detects the trail of the colloid 
that organic and analytical chemists, scientific and technical workers, will all find 
interest and stimulus. In the region of analytical chemistry reference may be made, 
for example, to the passing of precipitates through filters, to the Cassius purple test 
for gold, to Donau*s borax bead method of detecting minute traces of the noble 
metals, and to Ley’s test for distinguishing natural from artificial honey, as cases 
where the principles of colloid chemistry are applicable. 

The author discusses at some length, and rightly so, the exact meaning to he 
attached to the term ** colloid,*’ and the relation of colloids to mechanical suspensions 
on the one hand, and to molecular solutions on the other. Colloids, it must be 
clearly borne in mind, are not a particular class of chemicals, for apparently every 
substance may assume the colloidal state under suitable conditions. The colloidal 
state is determined solely by the degree of dispersion, and colloids are accordingly 
defined as dispersed systems in which the diameter of the dispersed particles in 
typical oases lies between 0*1 ii and 0*001 /i. This clear definition suggests criticism of 
the author’s introduction of the term isocolloid,” by which he appears to indicate 
certain substances capable of furnishing both the dispersion medium and the dispersion 
phase, and which, therefore, seems to the reviewer to be incongruous with colloid.” 
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The relation of colloid chemistry to the older branches of the science is, in 
various directions, somewhat ill defined, and one prominent feature of the present 
volume is the challenging attitude adopted towards some of the generally accepted 
views held by physical chemists. The author tilts, for example, at the r61e assigned 
to osmotic pressure in connection with water movement in organisms, at the neglect 
of the capillary factor in the theory of freezing-point depression, and at the van’t 
Hoff theory of solid solution and the phase rule as applied to alloys in which the 
degree of dispersion is particularly high. Such pleas for the reconsideration of 
current views rather add to the stimulating character of the volume, but it is unlikely 
that the author's contentions will be satisfactorily established unless colloid chemistry 
can be developed, much more than has been found possible hitherto,on the quantitative 
lines to which physical chemistry owes the strength of its present position. 

Jambs C. Philip. 

The Library op the Chemical Society. A Record op a Recent Attempt at 
Co-operation. By F. W. Clifford. Reprinted from the Library Association 
Record, 1919, Caxton House, London. 

In this reprint from the Library Association Record, Mr. Clifford gives an 
account of the inception of the scheme inaugurated two years ago for widening the 
scope of the Chemical Society's library by adding to it works of a technical character 
hitherto regarded as being outside the range of that Society's purview. 

The outstanding feature of the scheme, however, is the extension of the valuable 
privilege of using the library to the members of other societies which in their 
corporate capacity have arranged to give it financial support. These are the Associa¬ 
tion of British Chemical Manufacturers, the Biochemical Society, the Faraday 
Society, the Institute of Chemistry, the Society of Chemical Industry, the Society of 
Dyers and Colourists, and the Society of Public Analysts. The members of these, 
whether Fellows of the Chemical Society or not, are allowed the full use of the 
library both for loan and reference, and the value of the privilege is increased by the 
fact that the hours of opening have been extended, being now from 10 a.m. to 9 p.m.; 
Saturdays, 10 to 5. 

That stem taskmaster, the Great War, is responsible for bringing about this far- 
reaching change in the attitude of the oldest of the societies connected with chemical 
science, and, as a first step towards the removal of the arbitrary barriers which 
have hitherto separated the pure and the applied branches of the science, can only 
be to the good. It is greatly to be hoped that it will not stop here, but will 
eventually lead to a much closer association between some of the societies concerned. 

One thing seems quite clear—namely, that with the extended use of the library 
and the addition to its shelves of books dealing with fresh classes of subjects, the 
premises at Burlington House will soon become as hopelessly inadequate, as they 
^ways were unsuitable, for their purpose. 

^ A building consisting mainly of staircase with a library perched at the top, so 
small that many books have to be stored in the basement forty or more feet 
below, and unprovided with a lift, can hardly be considered a fitting home for 
the premier chemical society, or worthy of the science to which the country owes so 
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maoh. In reoognition of its servioes daring the war, surely the Government might 
find some edifice—even a small hotel might do—where all the societies concerned 
with the science could have a common meeting-place, with ample space for the 
library and a museum of old apparatus (why not mo4em, too ?) and prints and 
pictures connected with the early days of the science* The apathy of the chemist 
towards the historical side of his subject is notorious, and the appliances of the 
earlier workers are in many cases either left to decay or find their way to America, 
where the great Universities seem to be more alive to interest of these relics of 
bygone days. 

There is one other matter which has long been talked about which the broad- 
minded policy of the Chemical Society must surely have brought at last within the 
range of practical politics. It is a standing reproach to our commonsense that four 
or five different journals should at the same time be abstracting the same papers and 
printing them each in different type and on pages of a different size, when, with co¬ 
operation of the various institutions concerned, much of all this unnecessary labour 
and expense might be avoided. No doubt there are serious diflficulties in the way— 
vested interests might have to suffer and long-established practices have to be given 
up—but the latest enterprise of the Chemical Society warrants the belief that even 
these obstacles might be overcome. C. H. Cbibu. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 


ANNUAL GENERAL MEETING AND ORDINARY MEETING, HELD 

FEBRUARY 4, 1920. 

The Annual General Meeting of the Society was held on Wednesday, February 4, in 
the Chemical Society’s Rooms, Burlington House, W. The President, Dr. S. Rideal, 
occupied the chair. 

The minutes of the previous annual general meeting were read and confirmed. 

Messrs. T. Macara and G. Revis were appointed scrutators of the ballot<papers 
for election of OflSoers and Council for 1920. 

The Acting Honorary Treasurer presented the accounts of the Society for 1919, 
and votes of thanks were passed to the Acting Hon. Treasurer and Hon. Secretaries. 

Messrs. Marreoo, Houseman, and Rixon, chartered accountants, were appointed 
auditors of the Society’s accounts for 1920. 

The President delivered his annual address. 

Mr. Otto Hehner proposed that a hearty vote of thanks be accorded to the 
President for bis address and for his services in the Chair, and that his permission 
be asked to print the address in The Analyst. This was seconded by Mr. G. N. 
Huntly, and the motion was carried. 

The scrutators having reported the result of their examination of the ballot- 
papers, the President announced that the Officers and Council for 1920 had been 
elected in accordance with the Council’s nominations, as follows: 

President: Alfred Smetham. 

Past-Presidents Serving on tlie Council: Messrs. Leonard Archbutt, Edward 
J. Bevan, A. Ghaston Chapman, Bernard Dyer, Otto Hehner, Samuel Rideal, 
E, W. Voelcker, J. Augustus Voelcker. 

Vice-Presidents : W. J. A, Butterfield, G. N. Huntly, G. B. Thompson. 

Hon, Treasurer : Edward Hinks. 

Acting Hon, Treasurer: E. W. Voelcker. 
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Hon. Secretaries: P. A. Ellis Bichards, E. Bichards Bolton. 

Other Members of the Council; Messrs. F. W. F. Amaud, W. Bacon, F. H. Carr, 
H. G. Colman, G. D. Elsdon, P. J. Fryer, B. Hellon, H. Hurst, 0. A. Kean^ 
8. E. Melling, G. W. Monier-Williams, W. Linoolne Sutton. 


An ordinary meeting followed the annual meeting, the newly-elected President, 
Mr. Alfred Smetbam, F.I.C., being in the chair. 

The minutes of the previous ordinary meeting were read and confirmed. 

Certificates were read for the first time in favour of Messrs. Herbert John 
Evans, B.Sc., F.I.C., Cornelius Durham Garbutt, Henry Atlas, John Carmichael, 
P.I.C., Maurice S. Hutchinson, B.Sc., Geoffrey Martin, D.Sc., Ph.D., P.I.C., Bobert 
Leitch Morris, F.I.C., James Wood, M.A., B.Sc., F.I.C., Douglas Henville, F.I.C., 
and Benjamin Bichards James, F.I.C. 

A certificate was read for the second time in favour of Mr. William John Bead, 
M.So., F.I.C. 

The following were elected Members of the Society: Messrs. Percy Ewart 
Bowles, F.I.C., Ph.D. (Heidelberg), Charles Crowther, M.A. (Oxon), Ph.D. (Leipsic), 
John William Hawley, B.Sc. (Lond.), A.I.C., Ernest Joseph Lush, B.A. (Cantab.), 
A.I.C., H. Percy Marks, B.Sc., A.I.C., Bobert Selby Morrell, M.A. (Cantab.), Ph.D. 
(Wurzburg), F.I.C. 

The following papers were read: ‘*An Investigation into the Composition of 
the Unsaturated Hydrocarbons present in Coal Gas,” by F. S. Sinnatt, M.B.E., 
M.Bc., F.I.C., and L. Slater, M.Sc., A.I.C.; “ The Estimation of the Available 
Oxygen in Sodium Perborate and in Perborate Soap Powders,” by H. Trickett, 
P.I.C. 


♦ ♦ ♦ * * 

OBITUARY. 

Wk deeply regret to record the death on February 7, 1920, of Mr. W. W. Fisher, 
M.A., F.I.C., a past President of the Society. An obituary notice will appear in a 
subsequent issue of the Analyst. 


♦ ♦ ♦ * * 
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ANNUAL ADDRESS OF THE RETIRING PRESIDENT. 

{Delivered at the Animal General Meeting, February 4, 1920.) 

This is my valedictory address as your President, and it brings forty-four years 
of the Society’s existence and of the Analyst to a close. It coincides with the 
passing of the Local Government Board and the birth of the Ministry of Health. 

We began in 1875, a few years after the European struggle of 1870, and 
are now awaiting the blessings of the new peace which is gradually emerging from, 
let us hope, the last of these deadly international conflicts. 

During the year our Society has progressed, our total number of members to 
December 31, 1919, including eleven honorary members, is 448 as against 489 for the 
previous year. We have welcomed twenty-four new members, and have to record 
the deaths of seven; whilst there have been lIx resignations from our ranks, and two 
members have been removed for non-payment of subscription. 

The names of the deceased members are: Sir William Crookes (honorary 
member), John Richard Brooke, Thomas Fairley, Sidney Harvey, George Pilkington, 
Sir Boverton Redwood, John Charles Umney, and Edward G. Love (New York). 

Sir William Crookes was one of the honorary members, and his life work is 
of world-wide recognition. He published his Select Methods in Chemical 
Analysis ” in 1871, and stated in his Preface to that work that he had tested most of 
the processes which had appeared during the previous twelve years in the Chemical 
News, and as some of them had proved of great value, it was thought that a service 
would be rendered to analytical chemistry if these trustworthy methods of analysis 
were systematically arranged in a convenient form for laboratory use. There have 
been few laboratory books which have survived for fifty years. Sir William remarked 
in 1871 that it was strange that modem works on analysis ignored about twenty* 
of the elements, and that even Fresenius at that time only gave a separate form for 
their detection. 

Obituary notices have appeared, in the Analyst, of Thomas Fairley of Leeds, at 
one time in this chair as President of the Society, and of Sidney Harvey, a former 
Vice-President, who also took an active interest in our proceedings. Sir Boverton 
Redwood was well known in the technology of petroleum, and during his life 
advanced our knowledge of the methods of testing petroleum and its products. 

John Charles Umney, like Sir Boverton Redwood, owed his connection with our 
Society to his father’s pharmaceutical interests, and gave a considerable time to the 
study of the essential oils. 

John Richard Brooke, a Government analyst in Singapore, and George 
Pilkington were Fellows of the Institute of Chemistry, the latter joining our Society 
in 1892. 

During the session twenty-four papers were read at our meetings, and thirty-two 
original communications and twenty-seven Notes ” on analytical and kindred 
matters have been published in the Analyst. The number of pages is the same 
as last year-—viz., 428. 
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Titles of papers published in the Analyst during the year 1919: 

** Estimation of Cacao Shell.’* By A. Knapp and B. G. MoLellan. 

“ Estimation of Phenaoetin and other Para-Aminophenol Derivatives by Hypo- 
chlorous Acid.** By A. D. Powell. 

** Effect of Morphine Concentration on the B.P. Method of Morphine Estimation.** 
By H. E. Annett and Hadayal Singh. 

Methods of Calculating Added Water in Milk.** By L. Harris. 

“ Fat Extraction Apparatus.’* By E. Griffiths-Jones. 

** An Instrument for the Determination of Small Quantities of Carbon Monoxide in 
Hydrogen.** By E. K. Bideal and H. S. Taylor. 

The Use of Ortho-Tolidine as a Colorimetric Test for Gold.** By W. B. Pollard. 

“ Regeneration of Nessler Solution.** By D. Pullman. 

The Estimation of the Approximate Quantity of Meat in Sausages and Meat 
Pastes.” By G. Stubbs and A. More. 

‘‘The Analysis of Sausages, Meat Pastes, and Army Rations.” By A. Stokes. 

“ A Combined Method for the Estimation of Small Quantities of Acetone, Alcohol, 
and Benzene in Air.’* By Major Elliot and J. Dalton. 

“ The Electrical Conductivity of Milk.” By J. H. Coste and E. T. Shelbourn. 

“ Notes on Soluble Lead in the Glaze of Casseroles.” By H. Masters. 

“ The Detection and Estimation of Cocaine, Heroine, and Veronal in Viscera.” By 
P. A. Ellis Richards. 

“ The Estimation of Small Quantities of Antimony.** By W. Beam and G. A. Freak. 

“ Estimation of Small Quantities of Lead in Foods and Substances containing 
Calcium Phosphate.** By B. W. J. Warren. 

“ Milk Calculations : A Criticism.” By H. Droop Richmond. 

“ A Method for the Determination of Monochlorbenzene in Mixtures containing 
Benzene, Monochlorbenzene, and Dichlorbenzene. By N. G. S. Coppin and 
F. Holt. 

“ The Composition of Buttermilk.” By T. B. Hodgson. 

“ Note on the Oil of Ceratothcca Sesamoides” By E. R. Bolton. 

“ Studies in Steam Distillation—Part VI.: The Possibilities and Limitations of 
Duclaux’s Methods for the Estimation of Homologous Acids.” By H. Droop 
Richmond. 

“ A Rapid Method for Determining Nickel and Cobalt in Ores and Alloys,” Part III. 
By W. R. Schoeller. 

“ An Improved Method for the Estimation of Nitrates in Water by Means of the 
Phenolsulphonic Acid Reaction.” By Robert C. Frederick. 

“ Mexican Insects in Poultry Food: Mexican Cantharides, Notomcta, Corixa, and 
Berostis,'* By T. E. Wallis. 

“ Rapid Method for the Estimation of Titanium in Titaniferous Iron Ores.” By 
John Waddell. 

“ The Necessity for a Supply of Pure Agricultural Lime.” By G. S. Robertson. 

“ Milk Calculations : A Reply.” By L. J. Harris. 

« Estimation of Morphine in Indian Opium.” By Jitendra Nath Rakshi and Frank 
J. D’Oosta. 
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** The Examination of Commercial Samples of Nicotine/' By Percival J. Fryer and 

C. H. Fryer. 

“The Analysis of Brazilian Zirconium Ore/* By A. H. Powell and W. R. 

Sohoeller, 

“ The Halogen Absorption of Turpentine.*’ By Ethel M. Taylor. 

“ Egyptian Bricks.” By G. Rudd Thompson. 

Three papers emanated from the Ministry of Munitions, four were from 
India and the Colonies, The paper on the Estimation of Cacao Shell and the two 
papers on Sausages and Meat Pastes bad their origin in attempts made by our 
members to assist the Ministry of Food to make Food Orders on these subjects 
workable. 

We reviewed twenty-seven new books in the year as against thirty-one 
in 1918. 

I am sure you will agree with mo in Lhanking our editor and his abstracting 
staff for producing such a readable volume, especially when I understand that the 
sales of the Analyst at the increased rate of subscription have been maintained, 
and that we have therefore a satisfactory balance-sheet from this source. The 
Publication Committee have already reported to the Council of the Society their 
satisfaction at the results of this change. 

Our Treasurer is at last to be relieved of his war duties. I understand a cable 
has been received saying that he left Basrah on January 15 in Ehemfels, and 

I am sure we shall all welcome him back. 

Our relations with the Institute of Chemistry continue to be of a friendly 
character. The joint circular letter of January, 1919, sent out by Sir Herbert 
Jackson and myself to the Clerks of the County Councils, City and Borough Councils 
concerned with the administration of the Sale of Food and Drugs Acts, and the 
Fertilizers and Feeding Stuffs Acts, brought in a number of replies which showed 
that many of the authorities were aware of the peculiar disadvantages which analysts 
under these Acts were suffering owing to the considerable increase of cost for 
laboratory work. I am sorry, however, to report that we have still not heard from 
quite a large number of districts, and it was consequently desirable that a further 
letter should be sent out again this year. This letter, dated January 16,1920, was 
as follows: 

“Dear Sir, 

“ We are desired by the Councils of the Institute of Chemistry and the 
Society of Public Analysts to direct the attention of authorities concerned with the 
administration of the Sale of Food and Drugs and the Fertilizers and Feeding Stufis 
Acts to the position, under the prevailing economic conditions, of Public Analysts 
and Official Agricultural Analysts. 

“ An impression appears to prevail rather widely that the salaries and emoluments 
allowed by the authorities are wholly in the nature of profit to the analysts; but 
this is far from being the case, as the analysts have to meet the cost of maintaining 
their laboratories and staffs, to pay higher salaries than formerly to their assistants, 
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and to bear the greatly increased cost of materials and apparatus in addition to the 
increased cost of living. The salaries of qualified assistants are generally more than 
double, and the prices for apparatus are about three times, those paid before the war. 

“ The Councils of the Institute of Chemistry and the Society of Public Analysts 
understand that some authorities have already taken the prevailing conditions into 
consideration, and have revised the terms of their analysts’ appointments; but the 
Councils learn that only in very few instances have the analysts’ salaries or fees 
been adequately advanced, while more generous consideration has been given to non¬ 
technical officers and employees, whose positions, although they do not necessarily 
involve the provision of staff and equipment at their own cost, have been similarly 
affected by the decreasing value of money. 

** We may remind you that, under the provisions of the Sale of Food and Drugs 
Acts, the authorities concerned are empowered to pay Public Analysts such re¬ 
muneration as shall be mutually agreed upon. Additional payments of the kind 
suggested can be granted, therefore, without reference to the Ministry of Health. 

“ We would ask you kindly to bring this letter to the notice of your authorities as 
soon as possible, and we shall be greatly obliged if you will inform the Registrar 
of the Institute (30, Russell Square, London, W.C.l) as to the emoluments attaching 
to the analytical appointments under your authority, and with regard to any 
modifications which your Council may have made recently, or may contemplate 
making, in the terms for such appointments. 

“ Yours faithfully, 

“Hebbeet Jackson, 

President of the Institute of Chemistry, 
“Samuel Rideal, 

“ President of the Society of Public Analysts, 

“To THE Clerks to the County Councils, City and 
Borough Councils concerned with the Ad¬ 
ministration OF THE Sale of Food and Drugs 
Acts, and Fertilizers and Feeding Stuffs Acts.” 

The Joint Committee with the Institute of Chemistry has also further con¬ 
sidered the question of the inclusion of the Public Analysts in any superannuation 
scheme. I gave at some length the views which had been arrived at in my Address 
last year, and now that the report of the Departmental Committee on the Super¬ 
annuation of Persons employed by the Local Authorities in England and Wales has 
been presented to the Minister of Health, it is to be hoped that this difficult question 
mil be definitely settled. 

The Committee report that it is desirable that a uniform scheme of super¬ 
annuation should be introduced applicable to persons employed by the local 
authorities in England and Wales. The scheme is a compulsory one for all Public 
Analysts not over fifty-five at the commencement of the scheme, and receiving not 
les6 than £50 per annum. The part-time Public Analyst is, therefore, definitely 
included in the scheme. 

In assessing the contributions to be paid and the pensions to be received by 
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part-time officers, it is recommended that the salary or wages should be the net 
sum received by the officer for his personal use exclusive of (1) any portion paid to 
assistants engaged by him, and (2) any travelling and other expemez of his office.’* 
“Occasional emoluments should be ignored.” “Emoluments represented by fees 
paid to a professional officer on a recognised professional basis should be excluded.** 

On the other hand, the Committee considered that “ the value of all permanent 
emoluments, which may be defined as any benefits, enjoyed in kind, attaching to an 
appointment, should be added to the salary or wages, and be definitely fixed by the 
employing authority on the basis of their value to the holder ” (par. 46). 

From the wording of the above extracts it seems doubtful if the Committee 
considered, or even were acquainted with, the widely varying conditions attaching 
to the appointments of part-time Public Analysts. In any case, these extracts raise 
some difficult points on which a decision must be come to by Public Analysts: 
Should a Public Analyst (part time) be pensioned on the basis of the actual fees or 
salary paid him, or should a deduction be made for his working expenses ? If the 
latter, how is the amount of that deduction to be determined ? 

The provision for retirement at sixty, after forty years* service, to be optional on 
either side, obviously leaves the final decision as to whether the officer shall continue 
at work with the local Authority after the age of sixty if the parties are not agreed— 
i.e., the officer can retire at sixty if he likes, but he cannot continue in office unless 
the Authority agree to let him. 

In the case of officers not entitled to superannuation who have to retire, the 
provision for the return of their contributions with only 8 per cent, compound 
interest is hardly just, and certainly not liberal. A sliding scale of pension to reach 
the maximum after ten years* service would obviously be much fairer. 

Where retirement takes place owing to the abolition of office full compensation 
should be granted, as was done in the case of the London Government Act, 1899. 

In the case of voluntary retirement the return of contributions without any 
interest whatever is altogether unfair. 

The exclusion of officers of fifty-five years and upwards, although justifiable 
from an actuarial point of view, will be a great disappointment to many, and if a 
bill embodying the scheme in its present form should be introduced into Parliament, 
steps should be taken to amend it in this connection, and also as regards the failure 
to recognise any claims in respect of “ back service **—i.c., past service at the time 
the scheme comes into force. The power given to the authorities to grant compensa¬ 
tion or superannuation in such cases if they like is of very little value. It is 
probable that they have this power already, and in any event they would be ex¬ 
tremely unlikely to exercise it in the case of a part-time Public Analyst. 

The Joint Committee has also under consideration the question of revising and 
extending the A.B. list of reagents for analytical purposes published in 1915. 

A Standards Committee has also been formed from representatives of our 
Society and that of the Institute of Chemistry, with members of the Society of 
Chemical Industry and the Institute of Metals, to consider the proposal of preparing 
and issuing standard alloys and like substances for future reference, which might be 
bseful for arbitration purposes, or in cases of doubt or dispute. 
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We have delegated Mr. Huntly to represent the Sooiety on a committee of the 
Imperial Mineral Besouroes Bureau, which has had several meetings during the year, 
and is engaged on the important inquiry as to how the scientific and technical 
information required for the development of our mineral resources can best be dis¬ 
seminated. The preparation of a general card index of the books and periodicals 
relating to the mining and metallurgical industries available in London and Newcastle 
is under discussion, and some pooling of abstracts of papers is being considered. 

I have, during the past year, continued to represent this Society at the meetings 
of the Conjoint Board of Scientific Societies, and of the Federal Council for Pure and 
Applied Chemistry. Both of these bodies have had several important matters under 
consideration, amongst others, as you are aware from an informal report 1 brought 
to your notice at one of our sessional meetings on the proposal to develop the Metric 
and Decimal Systems in this country. This matter has been referred back, so there 
is at present nothing to report in connection with this proposal. 

In my address last year I referred to the activity of the Department of Scientific 
and Industrial Research and its bearing on the scope and work of our members. 

The Food Investigation Board has now published its report for the year 1918, 
and in it they point out that their field of work is distinct from that of the Medical 
Research Committee, the Development Commission, and of the Public Health 
Department of the Local Government Board, under which those of our members 
who hold Public Analyst appointments formerly worked. 

At the same time, in the first year of work they appointed committees at the 
request of the Ministry of Food on matters which ultimately concern us in our 
official duties, such as a survey of the sources of the supply of edible oils and fats, 
with the object of increasing the proportion available for human consumption, and a 
Bub<oommittee is at work on the problem of the evaluation of a definite chemical 
standard of quality which, if it can be evaluated, would be of great use in our work, 
and in addition, the Ministry of Food have referred to the special questions of the 
distribution of accessory foodstuffs (vitamines) in edible fats of various origin and 
the presence of traces of nickel in hardened fats. I gather that the Medical Research 
Committee is also engaged on research on accessory foodstuffs, and that the two 
committees are working in accord. 

The terms of reference of the Oils and Fats Committee require them to consider 
and report upon: 

1. The treatment of inedible oils and fats necessary to fit them for human con¬ 
sumption. 

2. The production of glycerol from some sources other than naturally occurring 
esters. 

3. The provision of suitable substitutes for animal and vegetable oils and fats 
now used in commerce. 

4. The purification and digestibility of fatty acids. 

6. The effect of storage and methods of treatment of fats on the fat-soluble 
accessory foodstuffs, and an edibility test conference has been set up to formulate a 
set of standards for the more common edible oils and fats, including (a) colour, 
(6) test of free acidity, and (c) tests for oxidation and rancidity; but excluding the 
question of ‘‘ bouquet.” 
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Meantime war emergency can be pleaded for the definitions of edible and 
inedible fat issued by the Food Controller under the order of June 12, 1918, but it 
would have been difficult to prove that more than 1 per cent, of water and 
impurities, or more than 2 per cent, of free fatty acids, ceased to make a bone fat or 
dripping edible, and even last year on May 30, 1919, the Food Controller seems to 
have taken the power to say what an oil or fat compound (other than a margarine or 
vegetable butter) may consist of without giving us any indication how their 
suitability for human consumption shall be determined; the only practicable tests 
under the order being now that it shall contain no other commodity (whatever that 
may mean) and not more than 0*5 per cent, of free fatty acids and 0-6 per cent, of 
water and impurities taken together. Under the same order margarim must now 
contain only such ingredients as the Food Controller may prescribe, and at least 
80 per cent, of oil and fat. It might be desirable in this connection for the Ministry 
of Health to ask the Food Controller to prescribe the presence of the fat-soluble 
accessory food factor. 

Vegetahle Butter is now 75 per cent, of refined, deodorised vegetable oil and 
25 per cent, of nut cream and no other ingredients, and yet, up to the time of sale, it 
may contain up to and no more than 2*5 per cent, of water. 

Shredded Suet is now defined as (1) at least 80 per cent, of fat, premier jus or 
premier jus and beef stearine; (2) not more than 2*5 per cent, of water, and the balance 
hard grain rice flour, and no other commodity. 

As a matter of fact T was not officially informed of this order, but by the end of 
October, by inquiring of the Director of Oils and Fats Branch of the Ministry of 
Food, I obtained a copy. 

The Ministry of Health, which had been in existence for several months, could 
not give me any information on the subject, but informed mo that there was no 
legislation so far as their Department was concerned, so that we may take it that 
the Ministry of Health is not at present engaged on the subject. It is surprising 
that the Ministry of Food issued these orders whilst they were themselves inquiring 
from the Food Investigation Committee of the Privy Council for information as to 
the wisdom or scientific justification of such legislation. 

We thus see that certain subjects which our own Analytical Investigation 
Scheme was founded to cover are being dealt with under the eegis of the Privy 
Council, and we hope that these reports will give the Ministry of Health the 
information which will enable us to exercise in our official work a greater and more 
effective control of the food of the people. 

There is, however, plenty of work for our scheme, several interesting researches 
are now being prosecuted by our members, and, as I pointed out last year, some fifty 
original investigations initiated by your Committee have already been published in 
the Analyst. 

One communication under this scheme is being made to the Society to-night by 
Mr. Trickett, and we hope to receive others at an early date. 

In December last, a number of our members had an informal discussion with the 
members of the Agricultural Education Association with regard to the different 
methods of estimating crude fibre in feeding-stuffs, and from what passed it would 
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appear that there is room for further research in order to attain a greater uniformity 
in the results obtained by different methods. A proposal has been made that this 
matter should be investigated under the Analytical Investigation Scheme* (Analyst, 
1914, 39, 337-340), and a subcommittee has been appointed to decide upon the line 
the inquiry should take. The Hon. Secretaries will be pleased to receive further 
suggestions as to subjects for research. 

By far the most important event in the year has, however, been the establishment 
of the new Ministry of Health. In the negotiations before this new Government 
Department came into being, Sir Herbert Jackson and myself, as your President, 
addressed a letter in March last to Dr. Addison, which was published in Part III. 
of the Proceedings of the Institute of Chemistry in July last, urging adequate 
representation of our profession on the Advisory Committees, and eventually the 
Institute was asked to nominate two representative chemists. Unfortunately, the 
Ministry have retreated from their original invitation, and now only one chemist. 
Sir William Tilden, F.E.S., is in charge of the various interests which Public 
Analysts have now and in the future to carry out. 

Dr. F. Gowland Hopkins, P.E.S., and Dr. T. Eustace Hill, O.B.E., are also, 
however, members of the Council on Medical and Allied Services, and will be 
interested in our branch of public health work. 

A deputation from the Association of Public Analysts of Scotland urging similar 
claims in connection with the Scottish Board of Health Bill was received by 
Mr. Eobert Munroe, K.C., M.P., the Secretary for Scotland, on May 3, and an 
account of our meeting, which I, as your President, and Mr. P. A. Ellis Eichards 
attended, is also recorded in the Proceedings of the Institute. 

As a result of this effort, up to the present time all that has happened is this: 
The Association of Public Analysts of Scotland were asked by the Scottish Board 
of Health to nominate two members for the Medical and Allied Services Committee 
which is to advise the Board. As the result of that nomination, the Scottish Board 
of Health wrote to Dr. Tocher and asked whether he would be willing to join the 
Committee, and thus the profession has now only one nominee there as in England. 
I am sure that if he gets the opportunity he will raise the question of amending the 
Sale of Food and Drugs Acts, and will also press for the appointment of an Official 
Chemical Adviser, or expert, on the Scottish Board of Health. 

June, 1919, brought about the termination of the Local Government Board as a 
Department of State and the consequent transference of our duties as Public Analysts 
appointed under that Board to the new Ministry of Health. 

The routine work of the Inspectors of Foods under that Board on such matters 
as the administration of Unsound Food and Foreign Meat Eegulations, Sale of Food 
and Drugs Acts, and other measures dealing with food, is now transferred to the new 
authority. The last report deals with a large number of special questions arising out 
of the abnormal conditions of food supply. Especially with regard to imported 
fro 2 sen meat, inquiries were held at several provincial towns and complaints in- 

* A iwrint of the repoit of the Analytioal Investigation Bchome may be obtained on application to 
the Hon. Secretaries of the Society. 
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veBtigated, and found to be chiefly confined to matters arising out of unsuitable 
methods of conveying meat by rail. 

Dr. McFadden also draws attention to the liability of certain articles used in the 
preparation of foods to become contaminated with arsenic, but reports that no 
recurrence of the circumstances of two years ago have been noted. He still con¬ 
siders that baking powder materials are liable to suspicion, and thinks it desirable 
that Public Analysts throughout the country should continue to keep food materials 
of this class under observation locally. The antimony found in self-raising flour at 
Manchester was attributed to accidental bulk contamination of a limited amount 
of flour or of the ingredients used. 

Imported tinned fruits arrived into this country under suspicion of having been 
maliciously infected with pathogenic bacteria, but these allegations were found to be 
false. 

Christmas puddings and tinned meat intended for the troops were also under 
similar suspicion, the former bearing no evidence of unwholesomeness either cultur¬ 
ally or as the result of feeding experiments on monkeys; but some of the tins of meat 
were blown. 

The Government Chemist, in his Annual Keport (see p. 113), states that 97 samples 
were referred by magistrates as against 102 in the previous year. The results of these 
differed from those of the Public Analyst in only twelve cases. Eighty-two of the 
referred cases were samples of milk. 

The importance of proper inspection of home-killed meat is somewhat out of the 
scope of our duties, but the Public Analyst might be required to issue a certificate as 
to whether meat derived from a diseased animal or in an unwholesome state is of the 
nature, quality, and substance demanded. 

In 1898 the Royal Commission on Tuberculosis recommended the closure of 
private slaughter-houses, but up to the present only about 100 local authorities have 
public abattoirs; and during the war the Ministry of Food have, under an order 
of that Department, made themselves responsible for the grading of cattle and their 
subsequent slaughter in licensed houses, and the late Local Government Bosurd 
arranged for the inspection of all fourth-grade cattle killed at those slaughter-houses 
by the Medical Officer of Health of each district concerned, but the position in regard 
to this matter from the Public Analyst’s point of view is most unsatisfactory. Super¬ 
vision of places where food is prepared or kept for sale for human consumption was 
developed as a war necessity by the power given for this supervision in the contracts 
entered into between the Government Departments and the various food contractors, 
and in this way factories and other places where food is prepared or kept for sale, if 
carrying out a Government contract, were under supervision as to hygienic surround¬ 
ings and suitability and cleanliness. This supervision will no longer obtain when 
Government contracts are at an end. 

I hope that the improvements brought about in this way by the war may be 
maintained even without further powers than those already possessed by the local 
authorities under the Public Health Acts. Early in the year we had a discussion 
and two interesting papers on the ** Analysis of Sausages, Meat Pastes, and Army 
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Eations,’’ which show how difficult it is to ascertain whether these are made of pure 
and wholesome foodstuffs. 

There is a growing demand for cooked and preserved foods of all kinds, especially 
in the poorer and in manufacturing districts. The coal shortage and high prices 
indicate that the number of premises where food is prepared or cooked for sale will 
increase, and in the absence of any fresh regulations for this class of premises, 
the examination and control of cooked foods under the Sale of Food and Drugs Acts 
becomes more and more important; whilst the difficulties of definition and the 
routine examination for bacterial contamination by flies, the presence of the drop¬ 
pings of rodents and the like, and ptomaine poisoning, renders the work of the 
analyst more exacting. 

The Food (War) Committee of the Royal Society has brought vividly before the 
authorities several problems on human nutrition, which bear forcibly upon the value 
of food analysis in determining the nation’s dietary. The energy value of foods, 
the relative value of the proteins, carbohydrates, and fats, and their digestibility in 
different forms, have all an important bearing on the question; but it is doubtful 
whether our knowledge of these factors is yet sufficiently advanced for these to 
be included in standards to be complied with which can be controlled under 
the Acts. 

The vitamines are known to play an essential part in nutrition, yet we have no 
ready means of determining whether a given sample is deficient or not in these all- 
important constituents. 

I have already mentioned that the Food Investigation Board has undertaken to 
elucidate this matter with regard to edible fats, although the Medical Research 
Committee, in their special report, No. 38, have shown that fats, like butter and 
cod-liver oil, contain the fat-soluble A vitamine, which insures normal growth, and 
the absence of rickets and defective teeth in children, but that it is absent from 
hydrogenated vegetable oils, and, consequently, a margarine containing no animal fat 
is probably deficient in food value. 

The embryo of cereals and pulses also contains an antineuritic vitamine, which 
is water-soluble, and is absent from the white flour of the new peace bread, but was 
present in the war bread of 80 per cent, milling and in wholemeal. 

The polishing away of the bran and embryo of rice removes its vitamine, and is 
known to have accentuated the spread of beri beri in the East, and dangers of a like 
kind may be lurking in many of the modern methods of preserving food 

Last year I pointed out that your officials had drawn the attention of the 
Ministry of Food to the impossibility of insuring a scientific control of the orders 
which were then being issued in regard to bread and flour; but now that there 
is a definite Government policy of subsidising the bread of the people by j£ 50,000,000 
per annum, it should be possible at any rate to limit the quantity of water which 
a loaf of bread should contain. There is at least 5 per cent, variation in the amount 
of water from different bakeries, and seeing that an adulteration with water of milk 
to this extent now usually insures a heavy penalty on conviction, I do think that in 
this, the most important of our foods, we should at least expect to get food of 
Btiuidard quality and purity. 
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A loaf of bread is sold by weight; 5 per cent, additional water in a loaf would 
enable a given supply of wheat to supply additional loaves to last the country 
another fortnight, but would not increase its food value. This session it is proposed 
to legislate the sale of gas by heat units; is it too much to ask that the controlled 
price of the subsidised bread should be based upon its calories or food value ? 

The experiments carried out by the food (war) committee of the Royal Society 
on the digestibility of breads give us definite information on subjects which, but for 
the war, would probably have been left alone. 

The experiments were undertaken for the purpose of showing whether the more 
economical milling of flour (from a 70 per cent, to a 90 per cent, basis) would have 
any deleterious effect on the health of the population and how it would be received 
by the people should the necessity arise for supplying it. 

The experiments showed that in two mixed foods containing 50 per cent, of 
their calories in bread, the one made up with the 90 per cent, flour contained 
93*4 per cent, utilisable energy and 87*4 per cent, utilisable nitrogen, while that 
made up from the 80 per cent, flour, 96*14 per cent, energy, and 89*4 per cent, 
nitrogen. 

Further experiments showed that individuals fed on the 90 per cent, flour 
retained on the average 0*71 grm. nitrogen per day, while those fed on the 80 per cent, 
flour, 1*96 grms. All individuals expressed a liking for the 90 per cent, bread. 

Previous experiments have shown that the digestibility of husk is increased if it 
be ground to a fine state of division. In these experiments the fine husk was 
added to the flour and the bran was quantitatively recovered by sieving with No. 7 
eilk (80 meshes per linear inch), and the separation formed a check on the milling. 
Evidently the process can be used to identify various grades of flour, and there can 
be no doubt that fineness of division is an important factor which might easily be 
standardised and thus be controllable under the Acts. 

Experiments with flour containing 20 per cent, maize and ordinary wheaten 
flour revealed the fact that the percentage of available energy and available nitrogen 
was the same for both, but that the bread made from maize flour was at first difficult to 
swallow and was the cause of various symptoms which disappeared after a few daya 

Further work on vitamines has shown that they are destroyed when fresh foods 
are submitted to such processes as desiccation or concentration even under reduced 
pressure. Simple hydrogenation of vegetable oils produces a similar result. 

The antiscorbutic vitamine of fresh vegetables is destroyed by drying or by 
prolonged cooking so that vegetables when desiccated or tinned even in the absence 
of preservatives have not the food equivalent of the fresh article. 

Unfortunately no routine methods of analysis have yet been devised to test their 
ubsence in foods, although from time to time methods have been advanced with that 
object in view. Thus Thompson (/. Agric. Research, 1916, 3, 425-429) found that 
phosphoric acid was present in organic combination with inosite or phytic acid in the 
seeds of many plants, and that in the case of rice the total phosphorus in the bran 
was 2*29 per cent., in polished rice 0*14, and in unpolished rice 0*82. Phytin itself 
determined by extraction with 0*2 per cent. HOI, and after precipitation with alcohol 
was present to the extent of 8*2 per cent, in bran but could not be obtained from 
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polished rice. The necessity for the proper examination of rice for facing materials 
is shown by the recorded case of a calculus which was obtained from a person very 
fond of rice and which had a composition very similar to the steatite found on the 
rioe which he had been accustomed to consume. (Analyst, 1910, 35, 479.) 

With reference to the proposal of a standard for cheese I am sorry to say that 
so far no progress has been made. Irish makers who turned out 14,000 tons of 
cheese last year are unanimous in asking for a standard of 45 per cent, of fat in the 
dry matter for whole-milk cheese, and 35 per cent, of fat in the partially skimmed 
cheese. The Irish Department of Agriculture endorse these figures. On the other 
hand, the Scottish Board of Agriculture would like to see a standard of 50 per cent, 
of fat in the dry matter for whole milk cheese, while the English Ministry of 
Agriculture consider that their makers must be educated up before any action could 
be taken. The question has been somewhat complicated by the desire to set up 
standards for condensed milk. Some conferences were held with the trade on this 
latter subject and the following standards were agreed to : 

Condensed Whole Milk ,—Total milk solids not less than 30 per cent., made up as 
follows: Solids-not-fat, 21 per cent.; fat, 9 per cent.; added sugar not to 
exceed 42| per cent. 

Condensed Separated Milk .—Total milk solids not less than 26 per cent.; sugar not 
to exceed 46 per cent. 

It is found, however, that the legal advisers are of the opinion that under 
Section 4 of the Sale of Food and Drugs Acts, 1899, the Ministry of Agriculture had 
no power to set up standards for condensed milk, and the matter has been referred 
to the Ministry of Health for action. I wonder for how long? 

I think if our Society were to lend its support to the demand for standards for 
all milk products, and to press this demand on the three Boards of Agriculture for 
England, Scotland, and Ireland, and also the Ministry of Health, something might 
be done. 

At present the honest trader is at the mercy of the dishonest trader when 
marketing his cheese or condensed milk. Unlike the old question of butter and 
milk standards, the demand for standards is being pressed forward by the manu¬ 
facturers, and although in many cases the fixing of standards has resulted in 
deterioration or degeneration, on the whole they work for uniformity and minimise 
disputes. 

I have recently, in my own practice, had occasion to form an opinion on milk 
powder. This, as you know, forms an ingredient in proprietary foods, but whether 
a solid milk powder has chemical properties as to nature, quality, and substance of 
the milk from which it is derived, I find no binding authoritative statement. 

I submit that Dr. Goutt’s suggested limits for the quantity of fat in full-cr6an> 
and half-cream milk powders might be made known to infant welfare centres andf 
c|}ildren*8 homes, and that the local authorities should be pressed by the Ministry of 
Health to ascertain how far, in these days of dear milk, these milk powders are being 
psedf and what is the nature and quality of the supply. 
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Drug samples are seldom submitted by local authorities to their analysts. 
Tabulated returns for the last few years are not available. In my own case I find 
that out of 5»619 samples examined during the last fourteen years only one drug was 
included. 

I understand that in Lancashire, under the instructions of the Ministry of 
Health, drugs used for National Health Insurance dispensing are being examined 
under the Acts as follows : 

The Medical Officer of Health, with the analyst, writes a set of prescriptions, 
hands them to the clerk to the Insurance Committee, and he asks doctors (five or 
six) from different localities to order them. These are brought in by a boy, saying be 
would call later on. The boy returns, and when told the medicine is ready, walks 
out and informs the inspector, who then comes in. The inspector divides the sample 
in the usual manner after paying for the medicine. Then he hands over a copy, 
requesting the druggist to stamp it. He keeps the copy and initials the original, 
which he hands back to the druggist. In about ten days postcards are sent out by 
the analyst that the sample need no longer be kept (this is done at the request of 
the Pharmaceutical Committee), while in some cases the medical officer writes 
that the medicine is deficient by so much per cent., and warns the druggist that 
prosecution will follow if deficient on another occasion. 

The Medical Research Committee has also reported to the Ministry of Health on 
the subject of testing venereal drugs, and the following are the suggested standards 
for salvarsan and neosalvarsan : 

Salvarsan. 

Physical Properties ,—The drug should be in the condition of a pale yellow to 
yellow amorphous powder, freely mobile in contact with glass surfaces, and practi* 
cally without odour, except that due to traces of ether. 

Ash ,—On ignition the yield of ash should not be more than 0*5 per cent. 

Solubility ,—If 0*5 grm. of the powder is added to 36 c.o, of distilled water con¬ 
tained in a glass-stoppered 250 c.c. cylinder and the contents vigorously shaken, the 
powder should rapidly and completely dissolve. The solution should be neutral to 
Congo red paper, and should be of a pale yellow colour, perfectly clear and free from 
fiocculi, hairs, dust, or suspended particles of any kind. The addition of 1 c.o. of 
16 per cent, sodium hydroxide to the aqueous solution should cause a preliminary 
separation of the solid arseno-base which, on shaking the liquid, should completely 
dissolve, forming a bright yellow solution. This^ on dilution to 260 c.o. with 0*6 per 
cent, saline solution, should give a perfectly clear bright light yellow liquid. 

Percentage of Arsenic,—ThQ powder, as taken directly from the tube, should not 
contain less than 30 per cent, nor more than 34 per cent, of arsenic, as determined by 
some absolute method. 

Neosalvarsan. 

General Properties ,—Neosalvarsan should be a yellow to orange-yellow fairly 
dense dry powder, mobile in contact with glass surfaces, and practically without 
odour except that due to traces of alcohol and ether; its aqueous solution (5 per 
cent.) should be neutral to litmus paper. 
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Solubility .—If 0'6 grm. of neosalvarsan be added to 1 c,c. of water, it should 
dissolve^^irapidly and completely, forming a yellow-coloured solution, mobile, non- 
gelatinous, and free from suspended particles. 

Percentage of Arsenic .—Neosalvarsan should contain not less than 18 per cent., 
and not more than 21 per cent., of arsenic. The methods of estimating the arsenic 
—the oxidation titration method and the gravimetric assay as magnesium pyro- 
arsenate—are given in an appendix to the report. Biological tests are also dealt 
with, and it is pointed out that fresh legislation should be obtained making the 
Ministry of, Health responsible for controlling the conditions under which such toxic 
drugs are supplied, and that the department should make regulations prohibiting 
the import and sale of the drugs unless they comply with certain stipulated chemical 
jand biological tests. 

I think that it is in one way unfortunate that so many departments are now 
interested in these questions, as it makes it difficult for the Public Analyst to follow 
the various orders and regulations which are issued, and still more at a loss to deal 
with what does or does not constitute adulteration or what is or is not to be regarded 
as injurious to health. For many years we asked for a Committee of Reference, and 
in our recent memorials in connection with the Ministry of Health the most urgent 
matter for consideration has been the want of instruction or guidance shown by the 
several departments in the matter of standards of purity which could assist us in 
our work. 

Passing from a consideration of food and drugs, I am glad to be able to record 
that one of the first acts of the Ministry of Health has been to appoint a chemical and 
bacteriological inspector in the person of Dr. Calvert, for many years with Dr. Maclean 
Wilson of the West Riding Rivers Board. This new inspector will assist the 
Ministry of Health in connection with the duties involved, under the Rivers 
Pollution Acts, and in inquiries in relation to sewage disposal cases. Let us hope 
that the appointment indicates that the Ministry of Health will follow up the work 
of the Royal Commission on Sewage Disposal which was closed down by the Local 
Government Board owing to war conditions, but which has paved the way for the 
promotion of economical methods of sewage disposal and the prevention of the present 
national nitrogenous waste which obtains in most of the schemes sanctioned in the 
past. 

I must apologise for the length of my address. I thank the officers for their 
assistance during my term of office and the Society for electing me to this chair, and 
I now have pleasure in welcoming your new President, Mr. Alfred Smethara. 


^ ^ ♦ 4 * 
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AN INVESTIGATION INTO THE COMPOSITION OF THE UNSATURATED 
HYDROCARBONS PRESENT IN COAL-GAS. 

By P. S. SINNATT, M.Sc.(Tbch.), P.I.C., and L. SLATER, 

M.Sc. (Tech.), A.I.C. 

{Bead at the Meeting^ February 4, 1920.) 

CoMPABATivELY little information appears in the literature dealing with the oomposi* 
tion of the unsaturated hydrocarbons occurring in ordinary coal-gas. No very recent 
analyses are available, and it may therefore be of some interest to place on record 
the results of an investigation carried out in June and July, 1914. Military duty 
has prevented the completion of the original investigation, but it is felt that the facts 
may be of some use tp chemists dealing with the analysis of coal-gas, especially those 
who calculate the calorific value of the (;a8 from the results obtained by chemical 
analysis. It is a common opinion that the calorific value of gas obtained by calcula¬ 
tion from the analytical figures is probably quite as accurate as that obtained by the 
determination in a calorimeter. One of the chief sources of error in the calculated 
value lies in the fact that the exact composition of the unsaturated hydrocarbons is 
not known, and consequently the calorific value of these constituents is generally 
computed. The values given in this paper show that over two periods of about three 
weeks the composition of the unsaturated hydrocarbons present in a normal town*s 
gas (Manchester) was practically constant, and it may be assumed, with a certain 
amount of reason, that coal-gas from other sources would yield very similar results. 

In order to be able to elaborate a method for the extraction of the unsaturated 
hydrocarbons from the gas, it was necessary to ascertain whether bromine would 
absorb the hydrocarbons if the coal-gas were simply aspirated through it. In gas 
analysis it is usual to treat the gas a number of times with the reagent, in order to 
bring about complete absorption. Coal-gas was aspirated, at the rate of 10 litres per 
hour, through a series of three washing bottles, each containing bromine covered 
with water; the depth of the bromine was about f inch, and the water about 1 inch. 
The first two wash-bottles were cooled in water, the last ice-cooled. When 50 litres 
of gas had passed, the liquid in each bottle was treated with dilute caustic soda 
solution to remove the excess of bromine, and the bromine compounds of the un- 
saturated hydrocarbons were separated. It was found that the third washing-bottle 
contained no liquid bromine compounds at all, whilst the second bottle contained 
only a small volume, indicating that the unsaturated hydrocarbons were practically 
completely absorbed by the bromine in the first bottle. Three washing-bottles were 
therefore connected to a meter, and coal-gas aspirated first through the meter, care 
being taken to insure the liquid in the meter was saturated with the coal-gas before 
commencing the actual determination. It was necessary to attach an aspirating 
pump to the outlet of the last washing-bottle, to overcome the pressure of the liquid 
in the washing-bottles. The rate at which the gas was aspirated through the 
bromine was about 10 litres per hour, and the experiments ran continuously from 
92a.m. to 6 p.m. for ten days in the first test, and three weeks in the second test. 
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The rotation of the wash-bottles was changed when the first one had become 
practically saturated, and fresh bromine was placed in the last. By this means, the 
complete absorption of the unsaturated hydrocarbons was assured. The bromine 
from the first wash-bottle was collected in one vessel, until the experiment was 
complete, and was then treated with a very dilute solution of caustic soda ; it was 
washed repeatedly with small volumes of water, and the colourless bromine com¬ 
pounds of the unsaturated hydrocarbons were allowed to stand over anhydrous 
potassium carbonate until completely dry. The liquid was finally filtered through 
dry filter-paper. Throughout the above operations the temperature of the liquid 
was kept as low as possible in order to prevent excessive evaporation. 

The liquid was subjected to distillation under a pressure of 15 mm., and the 
distillates collected at the following temperatures : up to 100° C., and from 100° C. 
to a point where decomposition occurred (145° to 150° C.). The distillate collected 
below 100° C. (15 mm.) was distilled under a fractionation column, and yielded the 
following results: 



First. 

Exj)eririient. 

SoCOTJfi 

Experiment. 

Total weight of liquid obtained 

Fraction °C.— 

235 grms. 

520 grms. 

Up to 125 . 

4*4 

17*1 

125 to 135 . 

141*7 

280*5 

135 to 145 . 

24*4 

42*3 

145 to 165 . 

3*4 ! 

9*0 

165 to 195 

Residues from both distillations not identified, 

2*0 i 

1 

1 

6*3 

but containing dibrombenzene 

59*1 j 

164*8 

Volume of gas 

700 litres. { 

1,600 litres. 


The residue remaining from the distillation under reduced pressure, and the 
redistillation under ordinary pressure, was not investigated, beyond proving that the 
chief constituent was dibromben; 2 ene (m.p. 87° C.). 

Fraotion *0. I Chief Constituent. 


Up to 125 

125 to 135 
135 to 145 
145 to 165 

165 to 195 


A mixture of benzene and toluene, and a small percentage 
of heptane. 

Ethylene dibromide, b.p. 130*3° C. 

Propylene dibromide, b.p. 141*5° C. 

Butylene dibromides, b.p. 148° to 166° C. (brombenzene 
could not be identified). 

Amylene bromides, b.p. 172° to 178° C. 


The whole of the above compounds, and also the hexylene bromides, boil 
practically without decomposition below 100° C. under a pressure of 15 mm. 

Acetylene tetrabromide, which is formed by the action of bromine upon acetylene, 
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has a boiling-point of 114^ C. at 12 mm. pressure, and could not therefore be present 
in the distillates obtained during these experiments, where the limiting figure was 
100° C. at 15 mm. pressure. The dibromide of acetylene is not formed by the 
action of concentrated bromine upon acetylene. It is clear, therefore, that the only 
compounds which have been separated by the treatment described in this paper are 
the members of the ethylene series. 

The percentage composition by volume of the unsaturated hydrocarbons (to the 
first decimal) present in the gas, calculated from the weight of dibrom compounds 
obtained, is as follows : 


Ethylene 

Propylene 

Butylene 

Amylene 


T 



First Experiment. 
Percentage by 
Volume. 

Second Experiment. 
Percentage by 
Volume. 


83-8 

84-3 

. 

13-4 

11*8 

• • • • 

1-7 

2-3 


1-0 

1-5 


Repeated determinations of the actual percentage of unsaturated hydrocarbons 
in the coal-gas were carried out during the progress of the experiments, using fuming 
sulphuric acid as the absorbent, and the amount varied between the limits of 3*5 and 
4’5 per cent. It is evident from the values found, that although the actual com¬ 
position of the unsaturated hydrocarbons showed comparatively little alteration, the 
proportion of benzene, toluene, etc., to unsaturated hydrocarbons in the gas, must 
have varied considerably during the course of the experiments. If other experi- 
raentors wish to carry out similar determinations, it may be suggested that it would 
be advisable to eliminate the aromatic hydrocarbons, before attempting to absorb the 
unsaturated hydrocarbons in bromine. The fraction from 100° to 140° C. (15 mm.) 
became solid on being allowed to stand. It was not completely investigated beyond 
finding that its melting-point was 87° C., and that the main compound present was 
dibrornbenzene. 


College of Technology, 
Manchester. 


Discussion. 


Mr. Chabton Chapman remarked that he was rather surprised that it had been 
found possible to estimate by a method depending on the separation by fractional 
distillation under reduced pressure of their mixed bromides, four adjacent homologues 
such as ethylene, propylene, butylene and amylene, with the degree of accuracy 
suggested by the figures the authors had given. The boiling-points of the bromides 
in question were not very far removed from one another, and apart from any inter¬ 
ference due to the presence of unsaturated hydrocarbons belonging to other series, he 
would scarcely have expected that such a method would have been capable of giving 
quantitative results. 

Mr. H. G. Golman said that the method adopted by the authors—namely. 
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extracting the unsaturated hydrocarbons by bromine and fractionation of the result¬ 
ing bromides—did not seem likely to give any definite information with respect to the 
unsaturated hydrocarbons present in only small quantity. Undoubtedly the nature 
and relative amounts of the various unsaturated hydrocarbons varied very greatly 
according to the temperature and other conditions under which the coal was car¬ 
bonised, and still more in the case of gas made from oil In all cases olefines formed 
the largest proportion of such hydrocarbons, but varying amounts of dienes, acetylenes 
and cyclodienes were always present. 

So far as the constituents having five or more atoms of carbon are concerned^ 
the most promising material for their investigation appeared to be the crude benzol 
obtained by washing coal-gas with oil, which always contained these hydrocarbons in 
considerable quantity. 

^ 

THE ESTIMATION OF THE AVAILABLE OXYGEN IN SODIUM PERBORATE 
AND IN PERBORATE SOAP POWDERS. 

By H. triokett. F.I.C. 

(Bead at the Meeting^ February 4, 1920.) 

Of the many methods that have been proposed for the estimation of the available 
oxygen in hydrogen peroxide and sodium peroxide, most are applicable to the valua¬ 
tion of sodium perborate, and the volumetric determination, either with potassium 
permanganate (1) (Jaubert, Gom^tes rend,^ 1904, 139, 796), or with potassium 
iodide (2) (Kingzett, J, Chem. Soc.y 1880, 792 ; Carpenter and Nicholson, Analyst, 
1884, 9, 36), is generally regarded as the most accurate. Since some determinations 
by these methods were found to give varying results, it seemed of interest to 
examine the conditions necessary to obtain concordant data, especially as a basis 
for a method of estimating the perborate contents of soap powders and similar 
products. 

As the initial material for these experiments a sample of sodium perborate was 
employed, which gave the following results upon analysis : 



Found. 

Calculated for 
NaB034H„0 

H,0. 

... 45*42 per cent. 

46*78 per cen 

Na,0 

... 20-61 „ 

20-12 „ 

B,0,. 

... 24-21 „ 

22-72 „ 

0, . 

... 9-62 „ 

10-38 „ 

Iron and chlorine 

... traces. 



The values obtained indicate that the sample did not contain the full proportion 
of water of crystallisation. The value for the available oxygen was the mean of 
a number of estimations by the potassium iodide method given below. 

The following methods for the estimation of the available oxygen were 
examined: 
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1. Estimation by Potassium Pebmanqanatb. 

The permanganate method of estimation was examined by: (a) Titrating baek 
the excess of permanganate with oxalic acid; (b) direct titration; (c) gas volumetric ^ 
estimation. 

(a) In this case a known weight of the perborate was washed into an excess 
of ^ potassium permanganate, acidified with concentrated sulphuric acid sufficient 
to give a 15 to 20 per cent, solution on the final volume. The excess of perman¬ 
ganate solution was titrated at about 70^ G. with ^ oxalic acid. The estimation 
was carried out with the solid perborate, in order to test the applicability of the 
method to the direct estimation of perborate in soap powders. The results were 
rather irregular, and out of seven determinations the available oxygen value varied 
between 8*26 per cent, and 9*46 per cent. 

In the direct titration about 20 c.c. of potassium permanganate were 
acidified with varying quantities of sulphuric acid, and titrated with a 0*5 per 
cent, perborate solution at varying temperatures. It was found that direct titration 
gave irregular results, owing to the end-point being rather indefinite. This difficulty 
was easily overcome by the addition of a slight excess of the perborate solution, and 
titrating back with potassium permanganate. Increase in temperature and in the 
concentration of sulphuric acid tend to give too high results. 

The most favourable conditions indicated are— 

(1) Temperature for titration of permanganate, 15^ to 20^ C. (2) Concentration 
of about 5 per cent, of sulphuric acid on the total volume. 

The results obtained under these conditions were somewhat low but consistent; 
a series of estimations gave the following results ; 9*39, 9*51, 9*45, and 9*46 per cent, 
available oxygen as compared with 9*62 per cent, obtained by the iodide method 
to be described below. 

Milbauer (J. Prakt Chem., 1918, 98, 1-8) recommends the introduction of boric 
acid to permanganate titrations of hydrogen peroxide in order to prevent the catalytic 
decomposition of the latter by the Mn804 produced in the reaction. Although boric 
acid was present in these solutions, it was probably not in sufficient quantity to 
prevent some loss of oxygen in the method. 

(c) The gas volumetric method for the valuation of perborate by means of acidi¬ 
fied permanganate has been proposed by Bosshard and Zwicky {Zeitsch. angew. 
Chem,, 1910, 23, 1153-1154; Analyst, 1910, 35, 372) and others. The results 
obtained were, however, very irregular, and showed variations of from 1*5 to 2 per 
cent, in the available oxygen. The method is rapid, but too unreliable even for 
Approximate determinations. Of. Archbutt (Analyst, 1895, 20, 4). 

2. Estimation by Means of Potassium Iodide. 

In this method, as is well known, the perborate solution is added to acidified 
potassium iodide solution, and the liberated iodine titrated with sodium thiosulphate, 
using starch as an indicator. Unless sufficient free hydrochloric acid is present, the 
decomposition proceeds very slowly. An acidity of 10 per cent, hydrochloric acid on 
the final volume gave the best results, and allowed of the completion of the titration 
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in twenty minutes. It was also found advantageous to proportion the concentration 
of the potassium iodide and sodium perborate solutions at 40:1, and to adjust 
the volume of the potassium iodide solution so as to give a final concentration repre¬ 
senting about 1 per cent, of potassium iodide. The following data typically indicate 
the concordant results obtained: 9*66, 9-61, 9*62, and 9*60 per cent, available oxygen. 


3. Gab Volumetric Estimation by Hypochlorite. 

Although the iodide method as described above is quite reliable, it is less rapid 
than a gas volumetric method, and in the case of soap powders and the like, the 
previous removal of the soap, etc., is necessary. 

It was from this standpoint that experiments were carried out to ascertain 
whether satisfactory results could be obtained by decomposition of a perborate with 
hypochlorite on the lines of the corresponding reaction with hydrogen peroxide; 

NaBOg + CaOClg + H^O = NaH^BOs + CaClg + 0^. 

The method adopted was as follows: About 0*2 grm. of sodium perborate was 
mixed with about 20 c.c. of water in a beaker, the coarser lumps crushed, and the 
whole thoroughly wetted. The mixture was then transferred to the outer vessel 
of a nitrometer decomposition bottle, and the inner vessel filled with a clear saturated 
solution of bleaching powder—about 15 c.c. The determination was carried out 
with the usual precautions, and the volume of oxygen measured after five minutes' 
intermittent shaking of the reaction mixture. The following results were obtained 
on the original sample, which had been stored for a long time: 8*43, 8*32, 8*34, and 
8-64 per cent, available oxygen, giving a mean of 8*40 per cent., which compares 
favourably with the value of 8*45 per cent, as found by the iodimetric method. 
This method was found equally applicable to soap powders, and could be applied 
directly to such powders without any preliminary separation of soap or fatty acids 
or decomposition of the sodium carbonate usually present in such mixtures. 

To test the method in this connection, a mixture was made up of 90 per cent, 
soap-powder and 10 per cent, of a sample of perborate having an available oxygen 
value of 8*45 per cent., both having been previously graded through a 40-me8h sieve. 
The following results were obtained: 0*86, 0*86, and 0*84 per cent, available oxygen, 
corresponding to 10*1, 10*1, and 10 per cent, sodium perborate. 

As a further comparison with the iodide method, a mixture was made up 
containing approximately 13 per cent, sodium perborate at 8*45 per cent, available 
oxygen, 12 per cent, borax, 25 per cent, sodium carbonate, and 50 per cent, soap 
powder, from which the fatty acids were removed with ignited kieselguhr according 
to Litterschied and Guggiari's method (Chem, ZeiL, 1913, 37, 677, 690). The 
perborate in the resulting filtrate was titrated by the iodide method, and gave a 
value of 1*24 per cent, available oxygen. The direct estimation by hypochlorite gave 
1*13 per cent, available oxygen. 

From this comparison the accuracy of the gas volumetric method with hypo¬ 
chlorite is satisfactorily confirmed. It should accordingly prove of value not only 
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on account of the advantages referred to, but also because it avoids the use of an 
acid solution, so that no inconvenience is caused in the estimation by the presence 
of carbonates in soap powder preparations. 

The Sir John Cahs Technical Institute, 

Aldoatk. 
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THE DIFFERENTIATION BETWEEN POOR AND ADULTERATED MILK. 

By T. R. HODGSON, M.A., F.I.C. 

Lythgoe (/. Ind, and Eng, Chem,^ 1914, 6, 899), as the result of the examination of 
600 to 700 samples of milk in the laboratory of the Massachusetts State Board 
of Health, proposes to distinguish between poor and adulterated milk by calculation 
of the percentage of milk sugar present in the sample, from the percentage of fat and 
the percentage of total solids. Starting with Olson^s formula {J, Ind, and Eng. Chem.y 
1909,1, 256) for the calculation of proteids from the total solids, P = TS-TS/1‘34 ; 
and with Van Slyke’s formula (/. Amer. Chem, Soc., 1908, 30, 1166) for the calcula¬ 
tion of the proteins from the fat, P = 0*4(F - 3) -f 2*8, he has evolved the two following 
formulae for the calculation of the milk sugar : 

(a) S = TS-[F+0*7 + (TS-TS/l*34)] 

{b) S-TS-[F+0*7+{0-4(F-3)} +2*8] 

and it is suggested that “ the value of S obtained by both formulae is nearly the 

same when the milk is pure, and varies from 4*5 to 5 per cent.; in skimmed or 

watered milks the values disagree, and are above 5 in the former and below 4 in the 
latter.’' 

If this fact can be established, the Public Analyst will at last be in a position to 
rebut easily that familiar and ever-recurring defence, “ the sample was sold exactly 
as it came from the cow.” With a view to testing the statement, 100 samples, 
received for analysis under the Sale of Food and Drugs Acts and reported upon as 
genuine, were chosen at random from a large number of samples, and the values of 
S for both formulae were calculated. 

The greatest difference between S (a) and S (5) was 0-61. 

The smallest difference between S (a) and S (b) was 0*01. 


Percentage of samples showing a difference less than 0*1 

... 39 

»> ft 

„ between 0*1 and 0*15 

... 25 

ft 

,1 „ 0*16 and 0*20 

... 21 

»» II 

,, 1 , 0*21 and 0*25 

... 6 

»» II 

„ „ 0*26 and 0*30 

... 5 

it ft 

1 , „ 0*31 and 0*35 

... 3 

»t ft 

1 , „ 0*36 and 0*40 

... Nil 

it ft 

II „ 0*41 and 0*45 

... NU 

it II 

„ over 0*45 

... 1 
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Number of samples giving a value for S (a) under 4*0 ... ... Nil 

„ „ „ between 4*0 and 6*0 ... ... 58 

„ „ „ over 5*0 ... ... ... 42 

„ „ „ of 8-under 4*0 ... ... Nil 

„ between 4*0 and 5*0 ... ... 39 

„ ,, „ over 5*0 ... ... ... 61 


The following six samples show a value for both 8 (a) and 8 (b) above 5*0, and, 
therefore, on the formulaB are skimmed: 


Fat. 

Solids-not'Fat. 

S ( a ). 

8(4). 

4-2 

9-65 

5-36 

5-57 

41 

9*40 

5*27 

5-46 

4-0 

9*29 

5*22 

6-39 

3-9 

9*26 

5*22 

5-40 

8.8 

9-23 

5-22 

5-41 

3-7 

10-84 

6-45 

7-06 


It is obviously possible for a genuine milk to show a large difference, as it could 
not be argued, with any hope of success, that any of the above samples had been 
adulterated. On the basis that samples giving a value above 5*0 are skimmed, and 
below 4*0 are watered, at least 42 per cent, of the samples which complied with the 
Board of Agriculture standard had been deprived of a portion of their fat. 

The values of 8 (a) and 8 (b) were then calculated on 100 samples, received for 
analysis and chosen at random, which did not comply with the Board of Agriculture 


standard and were reported upon as adulterated, with the following results: 


The greatest difference between S (a) and 8 (b) was 0*54. 

The smallest difference between S (a) and 8 (6) was 0*01. 

Percentage of samples showing a difference less than 01 

15 

t9 » 

„ between 0*1 and 0*15 

13 

>1 

„ „ 0*16 and 0*20 

12 


„ „ 0*21 and 0-25 ... 

11 

l» >» 

„ „ 0*26 and 0*30 

22 

»> If 

,y ,, 0*31 and 0*35 ... 

12 


„ 0*36 and 0*40 

9 

99 99 

„ „ 0*41 and 0*45 ... 

5 

99 99 

„ over 0*45 . 

1 

Number of samples giving 

a value of 8 (a) under 4*0 . 

5 

99 99 

„ between 4*0 and 5*0. 

32 

99 99 

„ over 5*0 . 

63 

99 99 

„ of 8 (6) under 4*0 . 

11 

99 99 

„ between 4*0 and 5*0. 

22 

99 99 

„ over 5*0 . 

67 

The following six samples show a value for both S (a) and S (b) falling between 
and 4'0 5*0, and, therefore, according to the formule, are poor, but genuine samples 
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Fat. 

SoHds-iiot-Fat. j 

S («). 

8(i). 

2-86 

8-33 

4'79 

4'89 

2-85 

8-06 

4-69 

4'62 

2-65 

8-15 

4-74 

4-88 

2-27 

819 

4-84 

4-98 

2-23 

7-52 

4'35 

4'33 

2-10 

7-61 

4'45 

4-47 


It is possible that there may be a little difficulty in persuading an English Public 
Analyst to realise that the above samples are “ poor, but genuine.” No less than 
22 per cent, of the samples which failed to comply with the Board of Agriculture 
standard would, on these formulae, have to be passed as genuine. 

The values for S (a) and S (i>) were then calculated on twenty samples of milk, 
which had admittedly been skimmed: 

The greatest difference between S (a) and S (b) was 0 79. 

The smallest difference between S (a) and S (b) was 0'03. 

Percentage of samples showing a difference of less than 01 ... ... 25 

„ „ ,, between O'1 and O'16 ... 10 

„ „ „ „ 016 and 0-20 ... 5 

„ ,, „ „ 0-21 sjid 0'25 ... 6 

„ „ „ „ 0-26 and 0-30 ... 10 

„ „ „ „ 0-31 and 0-35 ... 5 

„ „ „ ,, 0-36 and 0'40 ... 5 

„ .. >. ■> 0'41and0'45 ... 5 

„ „ over 0-46 .30 

Percentage of samples giving a value for S (a) under 4 0 25 

„ „ ,, between 4'0 and 5 0 40 

„ » over 5-0 .35 

„ „ „ for S (b) under 4'0 30 

„ „ „ between 4-0 and S'O . 25 

„ ,, „ over 5'0 45 

The following five samples, although admittedly skimmed, show a value for both 
S (a) and S (6) between 4-0 and 5'0, and, therefore, according to the formulee, are 
“ poor, but genuine ”: 


Fat. 

Solids-not-Fat. 

a (a). 

S{b), 

1'61 

7-88 

4'77 ' 

4-94 

0-57 

6-76 

4-20 

4-23 

0-42 

7-36 

4-69 

4-89 

0-39 

6'75 

4-24 

4-29 

0'30 

7-31 

468 

4-89 
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It would be ludicrous to describe any of the above samples as poor, but genuine.’* 
No less than 25 per cent, of the samples of skimmed milk gave a value for both 
6 (a) and S (5) falling between 4*0 and 5*0. 

It is quite obvious that a sample which has been adulterated may give a value 
nearly the same for both S {a) and S (b), and also give a value falling between 4*0 
and 5*0; the formulae, therefore, show no advantage over the Board of Agriculture 
standard, especially if that standard is administered, as in due course it will be 
administered^ under the provisions of The Milk and Dairies (Consolidation) Act, 1915. 

Further, in this connection, attention may well be drawn to the now well- 
recognised formula, demonstrated by Richmond (“Dairy Chemistry,” p. 162), that 
watered milk may easily be distinguished from abnormal milk by a consideration of 
the ratio of lactose, protein, ash. Richmond has shown that this ratio is extra- 
ordinarily exact, and that the average proportion is 13 : 9 : 2. He has determined the 
milk-sugar, protein, and ash on a largo number of samples, and, by plotting the 
figures thus obtained against the average figures for solidsmot-fat, has shown that 
well-defined breaks occur between 8*8 per cent, and 8*9 per cent, and between 
8*4 per cent, and 8*5 per cent., thus demonstrating that a naturally abnormal milk 
may be distinguished from a watered milk by a marked departure from the ratio. 


84, John Dalton Street, 
Manchester. 
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MACHINE FOR WASHING PRECIPITATES. 

By eric SINKINSON, D.I.C., A.LC. 

The need for automatic appliances is becoming more apparent every day in institu¬ 
tions where rising costs limit the scope of work, as in the chemical laboratory. The 
time of the analyst is largely taken up with filter-washing, decanting, and other 
tedious operations which must bo carried out with great precision and care, yet 
might be applied to advantage in other directions if released from these somewhat 
mechanical duties. 

The machine described below has been devised to wash precipitates in as 
expeditious a manner as possible, with hot or cold water, dilute acid or alkalis, as 
required, with probably the highest degree of precision possible. 

The principle employed in its construction is the rocking arm. At one end is a 
split ring bevelled so as to hold a filter funnel of the usual type employed in 
analytical laboratories; at the other is a counterpoise to adjust for different weights 
of funnel. Also a subsidiary arm carries a commutator to reverse a motor, according 
to the position of the arm, which has a free movement of a quarter of an inch 
between two stops. The motor drives a mercury valve by means of a worm gearing 
fitted to the countershaft. When the motor is run in one direction the valve closes, and 
on reversal opens. The valve is connected at one side to the distilled water supply, 
etc., and at the other to a jet which can be rotated either by a second motor, or, in 
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the modified form of machine, by the motor which controls the valve. The xet 
is connected to the valve through a sleeve partially filled with mercury, thus 
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permitting its rotation. The nozzle is arranged to direct the wash liquid round the 
edge of the filter paper in the funnel. 

When working, the machine is connected up to an electric supply of suitable 
voltage, and the valve inlet to the water-supply, which latter may be contained in a 
tinned copper vessel, or glass flask, or even a thermos flask; in the two former eases 
it is heated by a burner, in the latter hot water may be introduced. 



A precipitate contained by a filter paper in the funnel is washed by installing 
the funnel in the split ring at one end of the rocking arm; the counterpoise at 
the other end is adjusted to allow for the weight of the funnel and a suitable 
weight of water, which determinines the operation of the machine. The current is 
turn^ on and water flows through the valve to the jet which rotates wd thus com¬ 
pletely sprays the filter paper. When a certain weight of water has flowed in, it 
presses down the rooking arm holding the funnel, and this reverses the current; 
this, by reversing the motor, causes the valve to return to the closed position, ahd 
the water stops flowing. At the same time the jet ceases to rotate. In this way 
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there is economy in current because none is being used during the period of outflow 
from the funnel into the beaker or flask placed to receive the filtrate^ As soon as 
the funnel becomes ** light again the valve is reversed by the lifting of the funnel 
arm, and water flows through the rotating jet. So the operation of washing 
proceeds. 

If the hot washing water be contained in a thermos flask, and a glass float 
introduced connecting a mercury cut-out placed in the main circuit of the machine, 
an adjustment can be made to stop the working of the machine after a pre-determined 
quantity of water has passed through the filter. For, as the water flows from the 
flask, the float descends and causes the iron rod connected to it to break contact from 
the mercury in the tube, through which current is supplied to the motors of the 
washer. The circuit is broken and the operation of the machine stopped. By this 
arrangement the washer can be left entirely to itself to carry out a filter*waBhing and 
automatically to check its action on completion. 

The machine as described, with only cue filter-washing unit, will not meet the 
requirements of an ordinary silicate analysis, in which the silica, lime, magnesia and 
sulphur may be washed rapidly, but the alumina may take a comparatively long time. 
Therefore a two-unit machine was constructed for this service. In order to cheapen 
the constructional work, it was found that one motor could be used instead of two by 
small modifications of the drive, to actuate both the valve and the rotating jet with¬ 
out in any way complicating the mechanism. As the electric motors are the most 
expensive parts of the apparatus, this modification made it possible to construct a 
double-unit machine on one base at a cost little above that for the single unit. 

The diagram gives some idea of the appearance of the double-unit machine with 
the working parts exposed. These are covered in normally by aluminium covers, as 
are the contacts of the commutator, to render them dustproof. In addition, small 
improvements have been introduced, such as (i.) a triple jet for more effective and 
quicker working, and (ii.) double-walled valve and leading tubes, the annular spaces of 
which are exhausted to conserve the heat of the wash-water when the machine is 
washing slowly. 

The advantages claimed for the apparatus are : 

(1) Time saving. 

(2) Great precision in washing. 

(3) Uniformity of washing. 

(4) Washing stopped automatically if the machine is left to itself. 

(5) Simplicity of construction; all moving parts can be adjusted by the 

chemist himself. 

In conclusion, the author thanks Miss W. Sinkinson of the University of 
Sheffield for the drawing of the double unit machine used to illustrate the text. 

Tub Imperial Collkoe of Science and Technology. 

South Kensington, S.W. 7. 
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NOTE 


NOTE. 

The Editor desires to jpoint out that the pages of the Journal are open for the inclusion 
of short notes dealing with analytical practice and kindred matters. Such notes 
are submitted to the Publication Committee in the mual manner. 


THE ANALYST AND THE BEEE PEICES AND DESCEIPTION OEDEES. 

As a result of representations made by brewers, the Ministry of Food, after consulta¬ 
tion with the Commissioners of Customs and Excise, issued in April, 1918, an 
instruction to all Local Food Committees. This instruction was to the effect that 
proceedings should not be instituted as regards the gravity of beers for which 
maximum prices are fixed, unless, after an allowance of 1 degree of original gravity 
either way, it could be proved that an offence had been committed {Brewing Trade 
Review, 1918, p. 95). 

Although the analyst is concerned only with the original gravity as determined 
by him, yet in the course of professional practice it is well for him to be aware 
of this instruction {loc. cit,), as it is by no means uncommon for the Food Committee 
to rely solely on the figure returned by the analyst. It would be advisable for the 
analyst to point out to the Food Committee that this allowance should be made. 

It may, perhaps, not be out of place to remind analysts that in cases of sur¬ 
charges on worts made by Commissioners of Customs and Excise, 0*75 degree is 
deducted by the Principal Government Chemist from his original gravity determina¬ 
tion before such surcharge is calculated (Finance Act, 1914, Section 7, Session 2). 

Editou. 




ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DBUGS ANALYSIS. 

Estimation of Arsenic in Organic Compounds. L. J. Rogers. (Chem, 
Trade 1920, 66,13.)—The sodium peroxide fusion of organic arsenic compounds was 
found to lead to a loss of arsenic, while the Johnson and Chittenden, as well as 
the Fresenius and Babo, methods also proved unsatisfactory. A rapid complete 
decomposition of organic arsenic compounds was finally achieved by employing 
ammonium persulphate in nitric acid solution, a method suggested by the decom¬ 
position of the dimethylglyoxime precipitate of nickel previous to cyanide titration. 
Half a grm. of the compound is transferred to a 500 c.c. Erlenmeyer flask, dissolved 
in 10 c.c. of water, and 5 c.c. nitric are then added. The whole is gently heated, and 
ammonium persulphate added in lumps until the solution is colourless, which 
usually occurs in fifteen to twenty minutes. The volume is made up to 100 c.c., 
and 5 c.c. of saturated microcosmic salt solution added; magnesia mixture is added 
in excess (about 40 c.o.), and if a precipitate forms, it is dissolved in dilute nitric 
acid. The whole is kept at nearly boiling-point, and excess of ammonia added in 
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the usual manner. The mixed precipitate of the phosphate and arsenate of ammonium 
and magnesium is cooled, allowed to stand about two hours, and then filtered and 
washed with dilute ammonia, followed by potassium iodide reduction and titration 
with thiosulphate. This co-precipitation was first employed by Berntrop, and effects 
a very perfect precipitation of the arsenic {Zeitsch, fur anal. Chem.y 1902,41,11). The 
author believes the method to be superior to Lehmann’s procedure, which has been 
adopted in some countries as the standard method for governmental inspection of 
salvarsan. H. P. E. H. 

Behaviour in Marsh’s Apparatus of Certain Orgfanic Arsenic Com¬ 
pounds used as Drugs. D. Ganassini. {Boll CMm. Farm., 1919, 68, 385-390; 
through J. Soc. Chem. Ind., 1920, 39, 42a.) —The introduction of platinum chloride 
into the hydrogen flask of Marsh’s apparatus retards or prevents the appearance 
of the arsenic deposit in the case of cacodylic acid. In the presence of a large 
excess of platinum chloride cacodylic oxide forms a yellow precipitate of cacodyl 
platini-chloride. If, however, only a small amount of platinum chloride is intro¬ 
duced, cacodylic oxide is evolved sooner or later. Even for the detection of mineral 
arsenic it is not advisible to use platinum chloride, since arsenic may be fixed as 
platinum arsenide, with a loss of as much as 50 per cent, of the arsenic present. 
The yellow ring, probably of erythrarsine, produced, together with the ordinary 
black deposit, by cacodylic acid in the Marsh test is a characteristic reaction. It 
may be obtained quantitatively by immersing the evolution flask of Marsh’s apparatus 
in a bath of molten lead (about 335® C.). Atoxyl and salvarsan give the ordinary 
arsenic deposit in Marsh’s test, but neosalvarsan and methylarsenic acid behave in an 
analogous manner to cacodylic acid, giving a yellow ring under the same conditions. 
In the case of cacodylic acid, however, the gas forms dense white fumes, and when 
conducted into Bettendorf’s reagent (stannous chloride solution saturated with 
hydrogen chloride), it does not form a yellow precipitate. In the case of methyl- 
arsenic acid the formation of the yellow ring is not accompanied by the appearance 
of white fumes, and the gas gives an abundant precipitate with Bettendorf’s reagent. 
The lemon-yellow ring given by neosalvarsan may be distinguished from the other 
two by the fact that it is only formed at a high temperature, does not change to 
black, and is rapidly dissolved by ammonia solution. 

Application of Silicotungstic Acid to Estimation of Alkaloids. 
£• Taigner. (Zeitsch. anal. Chem., 1919, 68, 346-352.)—In estimating alkaloids 
in very small quantities of material, the author investigated the properties of 
the silicotungstic acid compounds of atropine, strychnine, and cocaine, said by 
Bertrand (Bull. Soc. Chim., 1903, 21, 434) to have the composition 12W03.Si0j. 
2H2O.4 alkaloid. This composition is confirmed for the substance dried to constant 
weight at temperatures not exceeding 40® C. Drying to constant weight at 40® 0. 
is slow, but it is found that the whole of the water can be expelled at 100® 0. 
the composition of the compounds being then 12W03.Si02.4 alkaloid. Drying to 
constant weight even at 100® C. is slow, but constant weight is quickly reached 
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at 120® 0., whilst the compounds are not decomposed below 150® C. if nearly dry. 
When very moist they melt at about 100® C. 

The alkaloid in presence of hydrochloric acid is precipitated by means of a 
10 per cent, solution of siliootungstio acid, sodium chloride is added, and the pre¬ 
cipitate is filtered off and washed with 1 per cent, hydrochloric acid, dried in a steam 
oven and then at 120® C., and weighed. G. C. J. 

Moisture Content of Cereals. 0. A. Nelson and G. A. Hulett. (J. Ind. 
and Eng, Ghem,^ 1920, 12, 40-45.)—The method used for the estimation of moisture 
in cereals and other colloidal organic substances consisted essentially in heating the 
material under a very low pressure for definite periods of time. The water liberated 
was condensed in a small tube surrounded by solid carbon dioxide. The pressure 
maintained in the apparatus was often less than 0*0001 mm.; a Topler mercury 
pump was used for the purpose, and gases, other than water vapour, evolved as the 
result of decomposition, were collected, and their volume measured. In this way the 
smallest amount of decomposition could be measured, and it could be ascertained at 
what temperature and for what length of time a substance could be heated without 
yielding an appreciable amount of water due to decomposition. When measurable 
decomposition occurred, observations of the evolution of gases and water gave an 
indication of the rate of decomposition at the temperature employed. The moisture- 
temperature curves obtained for wheat flour, maize flour, maize starch, cellulose 
(filter-paper and cotton-wool), and edestin, did not show any distinct break before 
a temperature of 184® G. was reached, and the heating continued for three hours or 
longer. All moisture had not been evolved at the time decomposition commenced, 
and the flat parts of the curves were extrapolated to 250® C., at which temperature 
it was not possible for any absorbed water to be present. The results obtained for 
the cereal flours were about 1 per cent, higher than those found by heating at 
100® C. in vactio, W. P. S. 

Purified Cresol (Cresylic Acid). H. C. Hamilton. (/. Ind, amd Eng. Chem., 
1920, 12, 50-51.)—The following method is recommended for the purification of crude 
cresol. The substance is dissolved in water containing an equivalent quantity of 
sodium hydroxide, using sufficient water to form a 25 per cent, sodium cresylate 
solution; the solution is then boiled, or steam is passed through it until all odour of 
pyridine, etc., has been removed. Water should be added from time to time to 
replace that lost by evaporation. After cooling, floating oils may be skimmed off, 
whilst any remaining naphthalene is removed by filtration. The solution is then 
treated with a quantity of sulphuric acid equivalent to the sodium hydroxide used in 
the first place, the free cresol is separated carefully from the sodium sulphate solution 
(the cresol forms a supernatant layer over the latter), and distilled. Observation of 
the temperature at the end of the distillation permits the separation of higher boiling 
phenols from the cresol. W. P. S. 

Estimation of Insoluble Solids in Jams, Preserves, and Marmalades. 
C. A. Clemens. (J- Ind. and Eng. Chem., 1920, 12, 48-49.)—-Twenty-five grms. 
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of the sample are mixed with 100 o.o. of water, boiled for five minutes, and the 
liquid filtered through an alundum crucible to which suction is applied. The 
insoluble residue is washed with hot water, then with alcohol and ether, dried at 
100® C., and weighed. The alundum crucible has many advantages over the usual 
linen filter used for the purpose. W. P. S. 

New Hexabromide Method for Linseed Oil. L. L. Steele and F. M. 
Washburn. (/. Ind. and Eng. Chem,^ 1920, 12, 52-59.)—Various published methods 
for the estimation of the hexabromide yield of linseed oil have been examined and 
found to give results which are not concordant. The following method has been 
developed with the object of removing this disadvantage. One grm. of linseed fatty 
acids is dissolved in a centrifuge tube in 10 c.c. of dry chloroform containing 3 per 
cent, (by volume) of absolute alcohol, the solution is cooled to -5^ 0., and bromine 
solution (bromine 1 volume, chloroform, as above, 2 volumes) is added slowly until 
an excess is present. The mixture is maintained for ten minutes at —5® C., the 
solvent then evaporated at 50® C. under a pressure of not more than 40 mra., and 
the residue heated at 55® to 60° C. below 40 mm. pressure for a further fifteen 
minutes. The tube and its contents are now cooled in ice-water, and the residue is 
washed three times with ether saturated with hexabromide at 0° C.; 20 c.c. of the 
cold ether are used each time and separated by centrifugal action. After drying at 
60® to 70® C., the tube and its contents are weighed. Results are recorded showing 
that the hexabromide yield obtained in this way is a more constant value than is the 
iodine value of linseed oil. In the case of eight samples of genuine linseed oil, 
having iodine values varying from 181 to 185, the hexabromide yields ranged from 
45*6 to 46*9 per cent. Cottonseed oil and tung oil gave no visible amounts of hexa¬ 
bromide, whilst soy bean oil yielded 2 2 per cent. W. P. S. 

Effect of Mould on the Oil in Maize. F. Rabak. (/. and Eng. 
C/iew., 1920, 12, 46-48.)—To ascertain the effect of mould growth on the oil con¬ 
tained in maize, a quantity of the latter was placed in a large stone jar and 
inoculated with Penicillmm. Samples were taken at intervals during a period of 
ninety days, four samples being obtained in all, and these were examined. At the end 
of the ninety days the maize formed a dirty grey, mouldy, solid mass, having a 
strong, offensive odour. The results of the examination of the oils separated from 
the different portions are given in the following table, the first sample representing 
the maize before inoculation. The yield of oil is calculated on the dry substance. 



Yield 

Per 

Oeut. 

Aeid 

Value. 

Saponi- 

fioatioii 

Value. 

Iodine 

Value. 

Reichert- 

Meissl 

Value. 

Soluble 
Acids (as 
Butyric), 
Per Cent. 

Insoluble 
Acids, 
Per Cent. 

Acetyl 

Value. 

Unsaponi- 
liable 
Matter, 
Per Oeut. 

1. 

6-58 

13-6 

190-8 

121-0 

12-8 

1-3 

93-6 

15-3 

4-13 

2. 1 

1 4-33 

46-7 

191-7 

121-3 

2-95 

1-5 

90-5 

10-6 

9-9 

8. 

2-67 

84-6 

192-4 

120-4 

2-23 

3-28 

92-3 

611 

10-8 

4. 

206 

68-7 

185-1 

119-0 

2-92 

2-85 

91-7 

28-4 

15-3 

6 . 

202 

72-1 

126-6 

96-6 

— 

405 

■ i 

68-4 

25-4 


W. P. 8. 
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Fat of Momopdica Seeds. C. E. Corfleld and E. Caird. {Pharm, 1920, 
104} 48-44)— Momordica cochinchincnsis is a cucurbitaceous plant indigenous to 
Bengal, Formosa, and the Philippine Islands. When extracted with petroleum 
spirit the kernels (63*3 per cent, of the seed) yielded 47*06 per cent, of a pale brown 
viscid oil, which on exposure to the air was gradually converted into a white solid 
mass. Expression of the kernels at about 40° C. yielded a pale greenish-brown fat 
with the following characteristics: [n]o 4 o“o., 1‘995; melting point, 28^-32° C.; acid 
value, 1*9; saponification value, 185*2; iodine value, 23*4; m. pt. of fatty acids, 
46°-51° C.; and iodine value of fatty acids about 40. On exposure to the air the 
fat gradually became granular in texture owing to the effect of oxidation accelerated 
by the action of light. When heated to 50° C. the fat became less granular, more 
homogeneous and finally dark brown, and at 200°-240° C. was converted into a 
greenish-brown mobile liquid which remained fluid and of about the consistence of 
castor oil when cooled. In this form it behaved like a semi-drying oil, forming 
a transparent film on exposure for more than two days. The original fat consisted 
mainly of glycerides and contained no wax alcohols. C. A. M. 

Squalene:A Highly Unsaturated Hydrocarbon in Shark Liver Oil. 
M. Tsujimoto. (*/. Ind, and Eng, Chevi,^ 1920, 12, 63-72.)—In a previous paper 
(Analyst, 1918, 43, 143) the author has shown that shark liver oil contains a high 
proportion of squalene, and he now gives the results of the examination of the liver 
oils obtained from thirty-six species of sharks. It is shown that oils of low sp. gr. 
(below 0*9 at l5°/4° C.) contained large quantities of squalene (up to 84 -8 per cent.), 
whilst oils of high sp. gr. (above 0*9) did not, with a few exceptions, contain 
the hydrocarbon. The latter occurs more frequently in the liver oils from sharks 
belonging to the family Squalidce, but it is also present in notable quantity in the 
liver oils of ScylliorhinidcB, Chlamydoselachidc& (frill-shark), Dalatiidu’., and Ceto- 
rhinidcB (basking-shark). Squalene has a sp. gr. of 0*8591 at 15°/4° C. ; at 
ordinary temperature it absorbs 20*3 per cent, of oxygen from the atmosphere 
in four days and 24 per cent, in twenty-eight days. It readily absorbs hydrogen 
chloride, yielding a hexahydrochloride, m.p. 125° C. (with decomposition), which is 
soluble in hot alcohol, hot acetone, warm carbon tetrachloride, and cold chloroform, 
but almost insoluble in ether, cold alcohol, and cold acetone; it also yields a hexa- 
hydrobromide, m.p. 125° C., and a hexahydroiodide, m.p. 108° C. To estimate the 
amount of squalene present in the oil, 50 grms, of the sample are distilled under 
10 mm. (or less) pressure; the acidity of the distillate is estimated and calculated as 
oleic acid, and the quantity deducted from the weight of the distillate ; the difference 
gives the approximate amount of squalene. Considering that squalene hexahydro¬ 
chloride, CaoHgQ-GHCl, has properties very similar to those of spinacene hexahydro¬ 
chloride, CggH^g-GHOl (cf. Chapman, Analyst, 1917, 42, 161), and that spinacene has 
been obtained from an oil of the Squalidce sharks, it is highly probable that the two 
substances are identical. W. P. S. 

Occurrence of Squalene in the Oil from Shark’s Eggs. M. Tsujimoto. 

(J. Ind. and Eng, Chevu, 1920, 12, 73.) — A female specimen of the shark named 
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Kinbei-zame {Lepidorhimis kinbei) contained twelve eggs; nine of these eggs, having 
a total weight of 1,260 grms., yielded 218 grms. of light-brown solid fat, which con¬ 
tained 33 per cent, of unsaponifiable matter, including about 13 per cent, of squalene. 

W. P. S. 


BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Seasonal Variation in the Chemical Composition of Marine Algrae. L. 
Lapicque. {CompL rend., 1919, 169, 1426-1428.) —Studies on the Lamhiaria 
Jlexicaulis showed that whereas the appearance and consistence of the fresh seaweed 
were practically the same at all seasons, the dry substance varied according to the 
season, being 24 to 25 per cent, in the summer and only 15 to 16 per cent, in March. 
When dried in the air the leaves become covered with a white efiflorescence, which is 
purely saline in the case of the spring plants, but consists of saccharine substances in 
the summer leaves. This efflorescence is nearly pure mannitol, but a soluble 
carbohydrate remains in the interior of uoe leaves which somewhat resembles 
glycogen. This is extracted by digestion with 1 per cent, acetic acid at the tempera¬ 
ture of the water-bath. It corresponds with the laminarin of Schmiedeberg, and is 
abundant in the summer leaves, but present merely as a trace in the spring. The 
composition of the dry substance of the plant at various seasons is shown in the 
table below: 


Season. 


Spring equinox 
End of May ... 
Summer solstice 
August-September 


Soluble 

Carbohydrates. 
Per Cent. 

Ash 

Soluble. 

Per Cent. 

Ash 

Insoluble. 
Per Cent. 

11 

28-2 

7-5 

5-0 

20-1 

6-3 

8-9 

15-8 

6-4 

33-9 

13-4 

4*6 


Thus, after the spring, the cell juice of the seaweeds becomes richer in laminarin 
and mannitol and poorer in salts, this variation being probably the result of the 
chlorophyIlian function under the influence of increased illumination. J. F. B. 


Detection and Estimation of Albumen in Urine. 0. Hayer. {Zeitsch. 
anal. Ghem., 1919, 68, 337-346.) —For the detection of albumen, the author says, 
reliance should not be placed on any single test ; two at least should be applied, and 
he gives preference to the following in the order named: 

1. The urine is boiled with half its volume of a saturated solution of sodium 
chloride and acidified with acetic acid. A positive reaction is given if as much 
as 0*005 per cent, albumen is present. The salt tends to prevent, but does not 
always wholly prevent, the precipitation of mucinoid substances. A precipitate 
may consist wholly or partially of resin acids, but these are dissolved by adding two 
volumes of alcohol, which leaves albumen undisolved. 

2. The possible ambiguity of the results of the above test is removed if a portion 
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of the urine mixed with an equal volume of 6 per cent, acetic acid develops no 
cloudiness. In that case muoinoid substances are absent. 

3. For this test and for the quantitative test described below the following 
reagent, which is substantially that of Stiitz, except that the proportion of sodium 
chloride has been increased, is used. It contains 10 grms. mercuric chloride, 26 grms. 
citric acid, and 56 grms. sodium chloride in 600 c.c. The urine (5 c.c.) is mixed 
with an equal volume of the reagent, when the presence of 0*001 per cent, albumen 
occasions a precipitate; but here, again, mucinoid substances may introduce 
ambiguity. 

4. The urine is acidified with acetic acid, and mixed with five drops of a 20 per 
cent, solution of sulphosalicylic acid. As little as 0*0015 per cent, albumen gives 
an opalescence; larger proportions a definite precipitate. Mucinoid substances do 
not interfere, but urine, very rich in urates, may need diluting with an equal volume 
of water. 

Estimatimi — The method depends on reaction 3 above, carried out as a zone 
reaction, with urine more and more diluted until the limit of sensibility is reached. 
To 6 c.c. of the reagent in a test-tube, 5 c.c. of the urine (or a suitable dilution of the 
urine if preliminary tests indicate much albumen) are added. If a strong reaction 
is Obtained, a weaker dilution is tested in a similar manner. If the result is again 
positive, a still weaker dilution is tested; but if no cloudy zone appear, an inter¬ 
mediate dilution is tried. A table is given, showing the approximate percentage 
of albumen necessary to give a visible reaction within a minute when the tubes are 
viewed against a black ground. The method is only an approximate one, but is 
quickly carried out, three or four experiments sufficing, with a little experience, to 
obtain results of sufficient accuracy for clinical purposes. The following is an 
abbreviation of the table given : 


Dilution. 

PiU'CcJitagc 
of Albunjiiii, 

Undiluted. 

0001 

1:1 

0*002 

1:10 

0*01 

1:100 

01 

1:1000 

1 *0 


Mutual Preeipitation of the Toxins and their Antitoxins. Titration 
of Antidiphtheritic and Antitetanic Sera. M. Nicolle, E. Debains, and E. 
Cdsari. (Compt rend., 1919, 169, 1433-1434.)—Advantage is taken of the mutual 
precipitating property of toxins and antitoxins to afford a method for the valua¬ 
tion of antidiphtheritic and antitetanic sera. The success of the method depends on 
the employment of concentrated toxins. Filtrates from the respective cultures 
are saturated with anhydrous sodium sulphate. The precipitate obtained is dried in 
vacuo over sulphuric acid, gromid to a homogeneous powder, and 0-8 grm. of the 
powder is dissolved in 10 c.c. of distilled water. Equal parts of the toxic solution 
and a 10 per cent, neutral solution of gelatin in physiological water are mixed 
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together, and 1 c.c. of the mixture is placed in each of a series of tubes. The solu¬ 
tion is then allowed to set in the ice-box. One c.c. of antitoxic serum at increasing 
dilutions is poured upon the solid jellies, and these are set aside for two hours at the 
ordinary temperature and then examined. A positive result is indicated by a whitish 
disc at the junction between the diluted serum and the toxin>gelatin. It is important 
that both solutions should be absolutely clear. The antidiphtheritic serum is 
delivered at a standard of 300 units per c.c. and the antitetanic at 4,000 units. 
Both these standards correspond, on the above test, with the appearance of a sharp 
disc at a dilution of 1 :50. The results of the method performed in vitro as above 
correspond perfectly with those obtained in standardisation on the living animal. 

J. F. B. 


ORGANIC ANALYSIS. 

Errors in the Determination of the Acetyl Value and their Remedy. 
A. Griin. {Oelu. Fettind.^ 1919, 1, 339-341 364-367; Chem. Zentr,^ 1919, 90, IV., 
645-646; through J. Soc. Chem, Ind,, 1920, 39, 33a.) —The tendency of hydroxy- 
acids to form inner anhydrides is a source of error which is not entirely eliminated 
in Lewkowitsch’s method of determining the acetyl value, since mixed anhydrides 
may be formed as in the reaction : 

C17H33COOH + Ci.HaaCO.O.COCHa + CH3COOH. 

When such anhydrides are formed, too much acetic acid will be found by the 
distillation method. A more serious source of error is that caused by the formation 
of inner esters of hydroxy fatty acids. For example, ricinoleic acid, after eight 
hours’ boiling with acetic anhydride, was converted, not into acetylricinoleic acid, 
but into acetyldiricinoleic acid : 

2Ci7H33(OH)COOH + 2(CH3C0)20 = SCHgCOOH 
-f- Ci7H32(OCOCH3)OCOCi.H^COOH. 

In the case of this by-reaction the acetyl values determined by Lewkowitsch’s 
method will be too low, whilst by Benedikt and Ulzer’s method they will be too 
high. An objection to the ordinary methods of determining the acetyl values of 
neutral fats is that reciprocal esterification between the triglyceride and acetic 
anhydride may take place, whilst it is difiicult to distinguish between the different 
form of hydroxylated constituents indicated by the value. To obviate these 
difficulties a method has been devised in which the fatty acid esters are 
acetylated. These esters are prepared by heating the fat with methyl or ethyl 
alcohol and 1 to 2 per cent, of hydrochloric or sulphuric acid, evaporating the 
alcohol, and neutralising, washing, and drying the residue. Neither acid anhydrides 
nor inner esters can be formed on acetylating these esters, which is preferably done 
by the original method of Benedikt and Dlzer, after removal of volatile esters. The 
acetyl value of free acids is obtained by multiplying the acetyl value of the esters 
with the theoretical acetyl value of the free acids and dividing by the theoretical 
acetyl value of the esters. In the case of the methyl esters, calculation into the 
triglyceride is unnecessary, since the difference between the group GsH^ and the 
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group CjHj is negligible. For the determination of the amount of mono- and di- 
glyoerides, the neutralised fat is aoetylated and the acetic acid content of the product 
estimated. The difference between the acetyl value of the neutral fat and that of the 
mixture of methyl esters prepared from it corresponds to the amount of mono- and 
di-glycerides. Acetylation of the fatty acid esters instead of the free acids or neutral 
fat is also advisable for the determination of the hydroxyl value. 

Estimation of Aniline in Commercial Anilines. W. J. Sanderson and 
W. J. Jones. (J. Soc, Ghem. Ind,^ 1920, 39, 8t.) —A method based on the relation 
between the freezing-point of the sample and its aniline content is described. Owing 
to the solubility of water in aniline, it is necessary first to bring the sample to a 
definite state of dehydration or hydration. Definite hydration is effected by adding 
to the sample of aniline about 3 per cent, of water, which is just sufficient to saturate 
it, and then about 20 per cent, of solid sodium hydroxide. The mixture is allowed 
to stand for twelve hours or longer, with occasional shaking, after which the aniline 
layer is separated and its freezing-point determined by the usual Beckmann method. 
The commercial aniline thus treated comes to an equilibrium with the water, and 
the freezing-point then depends only on the aniline content of the sample. For 
example, pure aniline treated in the above manner holds in solution an amount of 
water which causes it to freeze at -6*30® C., whereas pure dry aniline freezes at 
— 6*00® C. The thermometer xised should be graduated in fifths or tenths of a 
degree, and verified at 0® and at - 6’00® C. by means of aniline purified by repeated 
freezing, followed by dehydration over sodium hydroxide, and finally by distillation. 
In determining the freezing-point, the temperature falls at first and then suddenly 
rises; the highest temperature then recorded is taken as the freezing-point, t, of the 
sample. If there be x parts by weight of aniline per 100 parts of organic matter in 
the sample, and if the chief impurity is nitrobenzene, as in aniline oils for blue, then 
ir = 113’3 4-2-ll t. If the chief impurities are the toluidines, as in aniline oils for 
red, 110-7+ 1-70 t. J. F. B. 

Fuel Value of Volatile Liquid Mixtures. G. Barsky. (J. Ind. and Eng. 
Ghem., 1920, 12, 77.)—The use of gelatin capsules for containing the sample is 
recommended in the estimation of the fuel value of volatile liquids by the bomb 
calorimeter. The capsules are made by turning in the caps of ordinary capsules, so 
that the concave end thus formed fitted the meniscus when the capsules are filled. 
The igniting wire is wound several times round the capsule. W. P. 8. 

Motor Gasoline [Petrol] Properties, Laboratory Methods of Testing: and 
Practical Specifications. E. W. Doan. (U.S. Bureau of Mines, Technical Paper, 
1919, 214f pp. 36.)—The author states that it is now definitely established that the 
most untrustworthy test in vogue for gasoline is that of the average user who tries 
it out in his car. Engine tests, if conducted in the laboratory, in connection with 
power ineasurements, are still the last word in determining the utility of motor fuel, 
but the internal combustion motor is so complex a mechanism that it cannot be 
made to serve as an analytical instrument, except when handled by experts. 
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Properly interpreted results of an analysis in the chemical laboratory give more 
trustworthy information concerning the utility of a grade of gasoline than anything 
less than the most elaborately conducted engine-dynamometer tests or the collective 
experience of a large number of users. 

A specification should require gasoline to be water white when viewed in a 
4-ox. sample bottle, free from acid, and to comply with a distillation test, the details 
of which must vary with the purpose for which the gasoline is required. In some 
oases it may be necessary to introduce into the specification the “ doctor test, a 
corrosion or gumming test, a test for degree of unsaturation and a limit of vapour 
pressure, the last being necessary io insure safety in shipment by tank wagons, the 
limit suggested being 10 lb. per sq. inch. 

Gasoline is rarely other than water white and rarely acid. It should, however, 
always be tested for acid, free or combined, and the test should be made not on the 
original sample, but on the residue left in the Engler flask after distillation. Care¬ 
lessly refined gasoline may contain acid compounds which decompose during 
distillation. 

The conditions under which the distillation is to be conducted must be rigidly 
defined. The Bureau of Mines apparatus is described and illustrated, and might be 
cited in an American specification. It is substantially that recommended by the 
American Society for Testing Materials for the analysis of turpentine substitutes, 
except that the thermometer used is of different range. The flask is a 100 o.c. 
Engler flask, and the rate of distillation 4 5 c.c. per minute. For ordinary automobile 
gasoline the author recommends that the temperature when 20 per cent, has distilled 
shall not be below 70° F., nor above whatever limit is fixed after due consideration of 
conditions of use ; that the temperature when 90 per cent, has distilled shall not be 
above another limit similarly chosen; that the temperature when 50 per cent, has 
distilled shall not be higher than a mark halfway between the upper 20 per cent, 
limit and the 90 per cent, limit; and that the dry point shall not exceed the 90 per 
cent, limit by more than 40° C. He deprecates the introduction into the specifica¬ 
tion of an ** initial ” boiling temperature, as this is so difiBcult to determine that 
disagreement is likely to arise between buyer and seller, whilst the 20 per cent, (or 
if preferred a 10 per cent, or 5 per cent.) reading gives information of the same kind 
without risk of disagreement. The dry point is less often the cause of serious dis¬ 
agreement than “initial*’ readings, but too much stress should not be laid on a dry 
point test when the 90 per cent, test complies with the specification. 

What figures should be introduced into the specification the author leaves to 
uaers^ with the warning to make their specification as easy as possible with due 
regard to their requirements. If they make their specification more exacting than is 
necessary, they will perforce pay more and will be doing public disservice by making 
unnecessary inroads into the world’s supply of gasoline. To be satisfactory, gasoline 
must possess sufficient volatile constituents to permit ready starting of a cold motor 
and the range of volatility must not exceed the limits of the vapourising power of the 
engine. Short of that, however, the larger the percentage of the original crude oil 
which can be utilised as motor-spirit, the greater the world’s supply, and the less the 
cost per gallon. 
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The Doctor'* Test —This teat, although largely employed in refineries for 
detecting certain types of decomposable sulphur compounds, does not appear to have 
been published in any journal easy of access; the author acknowledges the assistance 
of 0. J. Eobinson of the Standard Oil Company in formulating the description he gives 
of it. About 125 grms. sodium hydroxide are dissolved in 1,000 c.c. water, 65 grms. 
litharge are added, the mixture shaken for fifteen minutes, allowed to stand for a 
day and the clear liquid (doctor solution) siphoned off. In making the test 10 c.c. 
gasoline and 5 c.c. doctor solution are shaken vigorously in a test-tube for fifteen 
seconds, a pinch of flowers of sulphur is added, shaking repeated for fifteen seconds 
and the mixture then allowed to settle. The quantity of sulphur used should be such 
that practically all of it floats on the surface separating the gasoline from the aqueous 
layer. If the gasoline is discoloured, or if the sulphur film is so dark that its yellow 
colour is noticeably masked, the test is reported positive and the gasoline condemned 
as ** sour.” If the liquid remains unchanged in colour, and if the sulphur film is 
bright yellow or only slightly discoloured with grey or flecked with black, the test is 
reported negative and the gasoline considered sweet.” G. C. J. 

Estimation of i>-Phenylenediamine. T. Callan and J. A. R. Henderson. 

{J, Soc. Chem. Ind,, 1919, 38, 408-410t.) —A stock solution of sodium hypochlorite is 
prepared by diluting to a litre about 50 c.c. of commercial sodium hypochlorite 
containing 12 to 15 per cent, of available chlorine. This stock solution is accurately 
titrated against sodium arsenite, using starch-iodide paper as indicator. Exactly 
100 c.c. of the hypochlorite solution are diluted with about 100 c.c. of water, about 
1 grm. of sodium carbonate is added, and 10 c.c. of the solution to be analysed, 
containing 2 to 6 per cent, of p-phenylenediamine dissolved in a slight excess of 
hydrochloric acid, are added slowly with stirring. The mixture should give a strong 
reaction with starch-iodide paper, otherwise the experiment must be repeated with 
less p-phenylenediamine or more hypochlorite. On the addition of the p-phenylene- 
diamine, benzoquinone dichloroimide is rapidly precipitated as an almost white 
substance. The turbid solution is then titrated, without filtration, with arsenite, 
using starch-iodide paper as outside indicator, the end point being very sharply 
indicated by the disappearance of the blue colour on spotting out. The difference 
between the volume of arsenite required by the hypochlorite itself, and by the 
hypochlorite plus diamine, is the measure of the latter, each c.c. corresponding to 
0*0018 grm. p-phenylenediamine. G. C. J. 

Estimation of Sulphates in the Presence of Organic Sulphonic Acids. 
T. Callan, J. A. R. Henderson, and R. Barton. (J. Soc. Cliem. hid., 1919, 38, 
410-411T.) —Experiments are described which show that barium sulphate is not 
appreciably soluble in dilute solutions of organic sulphonic acids, and that there is 
little danger of barium sulphate being contaminated with co-precipitated barium 
sulphonates when precipitated from solutions containing organic sulphonic acids 
under the conditions generally employed in analytical work. Naphthalene-^-mono- 
sulphonic acid behaves exceptionally, however, and in its presence sulphates should 
be precipitated in cold, faintly acid, and highly dilute solution. 
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The folIowiDg volumetric method is rapid and accurate. A quantity of the 
substance containing the equivalent of about 0*1-0*2 grm. anhydrous sodium sulphate 
is dissolved in water, and, if acid, is rendered faintly alkaline with ammonia contain¬ 
ing calcium chloride to precipitate any carbonate which is filtered off. The solution 
is boiled until it no longer smells of ammonia. Exactly 20 c.c. of barium chloride are 
added, and the beating continued for a few minutes. The excess of barium chloride 
is then titrated with ^ potassium chromate, using starch-iodide paper as indicator,^ 
the end point being determined by allowing a drop of the solution to fall on the test- 
paper so that the barium chromate remains concentrated in one spot whilst the clear 
solution spreads around it. A drop of very dilute hydrochloric acid is then spotted 
on to the paper so that the acid runs into the clear rim of the first spot. A blue colour 
develops within about ten seconds when excess of soluble chromate is present. An. 
immediate production of colour indicates considerable excess of chromate. 

G. C. J. 

Estimation of Thiophene in Commercial Benzenes. A. Meyer. {Comjpt. 
re7id., 1919, 169, 1402-1404.)—In the manufacture of chlorobenzene by the catalytic 
action of iron turnings, the presence of thiophene has an extremely injurious influence 
on the activity of the catalyst, which becomes covered with a black deposit, consist¬ 
ing of a compound of thiophene with ferric chloride. The method described for the 
estimation of thiophene is a modification of that of Deniges, which is based on the 
precipitation of the thiophene by mercuric sulphate in the presence of methyl alcohol, 
the compound formed having the formula S04(Hg0)2HgSC4ll4. The reagent consists 
of a solution of 50 grins, of mercuric oxide in a mixture of 200 c.c. of sulphuric acid 
and 100 c.c. of water. The methyl alcohol always contains traces of acetone, which 
forms a precipitate with the mercuric salt, so that a blank determination must be 
made. In carrying out the test, 75 c.c. of methyl alcohol, 20 c.c. of Deniges’ reagent, 
and 5 c.c. of benzene are placed in a stoppered bottle, and a similar mixture is made 
for the blank experiment, using benzene free from thiophene. The mixture is shaken 
occasionally during half an hour and filtered. Ten c.c. of the filtrate or of the clear 
supernatant liquid, if filtration be omitted, are withdrawn, diluted with 20 c.c. of 
water, a few drops of nitric acid free from nitrous acid are added and about 1 c.c. of 
iron alum solution. The mixture is then titrated with thiocyanate solution to a 
permanent pink. The difference between the blank titration and the main titration 
gives the thiocyanate equivalent of the mercury precipitated by the thiophene. 
One c.c. of thiocyanate corresponds to 0 01 grm. Hg, and this, multiplied by 
0*14, gives the thiophene in the precipitate. J. F. B. 

INORGANIC ANALYSIS. 

Estimation of Hetallie Aluminium in Aluminium Dross. F. K. Bezzen- 
bergrer. Ind. and Eng. Chem,, 1920, 12, 78-79.)—The dross contains a high 
percentage of alumina, besides metals such as copper, zinc, and iron; to estimate 
metallic aluminium in this mixture, advantage is taken of the fact that the metal is 
dissolved by bromine-water, whilst the oxide is scarcely attacked. About 1 grm. ol 
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the dross is treated with saturated bromine-water, and a few drops of bromine are 
added from time to time as long as the reaction continues. The solution is then 
heated to expel free bromine, filtered, the insoluble portion washed, and the 
aluminium in the filtrate precipitated as hydroxide by ammonia. The precipitate is 
collected, washed, and ignited; it contains iron and copper oxides, and the quantity 
of these is estimated by treating the ignited precipitate with 10 per cent, sulphuric 
acid, which dissolves the iron and copper oxides and also a small quantity of the 
alumina. The copper is then deposited eleotrolytically, and the iron, after reduction, 
is titrated with permanganate solution. The sum of the iron and copper oxides thus 
found is deducted from the weight of the ignited precipitate in order to obtain the 
amount of alumina present as aluminium in the sample. W. P. S. 


Estimation of Arsenic in Tin and Tin-Plate. L. Vallery. {Comptes 
rend.f 1919, 169, 1400-1402.)—The Marsh method gives totally erroneous results 
when applied to the estimation of arsenic in tin, since the formation of arsenuretted 
hydrogen is incomplete. The method now described is based on the distillation 
of the arsenic in the form of arsenious chloride in the manner usually employed 
in metallurgical analysis, and the estimation of the arsenic in the distillate colori- 
metrically after reduction to colloidal arsenic by means of hypophosphorous acid. 
The colorimetric method possesses advantages over volumetric methods-by 
iodine or potassium bromate—in that the reduction by hypophosphorous acid is 
specific for arsenic under the conditions of the experiment, and the arsenic is pro¬ 
duced in a visible form. The solution to be tested is compared with a standard 
solution in an accurate colorimeter, and the errors of the method may be minimised 
by matching another portion of the standard solution with the original in the same 
compartment of the instrument as the unknown solution. The same method may 
also be combined with the Marsh method for other materials by absorbing the 
arsenuretted hydrogen in concentrated nitric acid, then evaporating in the presence 
of sulphuric acid until white fumes are formed, taking up the residue with water and 
reducing with hypophosphorous acid. The author regards the French Government 
specification of 1 part of arsenic per million as too exacting in the case of refined tin, 
since he has generally found results ranging from 2 to 5 parts per million, and he 
suggests that the stringency of this specification may be due to the erroneous results 
obtained by the Marsh method. J. F. B. 

Estimation of Combustible Matter in Silicate and Carbonate Rocks. 
A. C. Fieldner, W, A. Selvlg, and G. B. Taylor. (U.8. Bureau of Mines, Technical 
Paper, 1919, 212, pp. 24.)—From 0-2 to 1 grm. of the finely ground sample is weighed 
with a 100 0 . 0 . platinum dish. If the silicate rock be free from more than traces of car¬ 
bonate, 15 o.c. of concentrated hydrochloric acid are added and the mixture heated on 
the hot plate for ten minutes. Then 20 c.c. of hydrofluoric acid are added and the 
contents of the dish are heated to incipient boiling until the organic matter seems to be 
decomposed. By conducting the digestion at temperatures not above that of incipient 
boiling, losses of organic carbon and hydrogen at this stage are reduced to negligible 
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proportions. About an hour is required for the digestion. More of the acid mixture 
is added from time to time to maintain the volume above 15 c.c. If concentrated 
much more than this there is some risk, amounting to a certainty if evaporation be 
pushed to dryness, that insoluble hydrated acid fluorides will form. When decom¬ 
position is complete, the mixture is evaporated to 15 c.c., 25 c.c. hydrochloric acid are 
added and the mixture boiled, and in order to redissolve acid aluminium fluoride an 
equal volume of hot water is added and the mixture again boiled and filtered hot 
through a small asbestos filter. This is washed free from chlorides with hot water, 
dried at 105° C., transferred to a combustion tube, and carbon and hydrogen are 
determined in the usual manner. If the sample is chiefly organic matter, the 
preliminary digestion is best conducted on a water-bath. 

Carbonate rocks are first treated with 30 c.c. dilute (1: 2) hydrochloric acid, the 
insoluble residue is filtered ofl on asbestOF, washed with acid water, transferred to a 
platinum dish and then digested with hydrochloric and hydrofluoric acids and other¬ 
wise treated as described above for silicate rocks. The preliminary treatment with 
hydrochloric acid is necessary to avoid the subsequent formation of comparatively 
insoluble hydrated compounds of the type CaF 2 . 2 HP. 6 H 2 O. 

G. C. J. 


Qualitative and Quantitative Test for Molybdenum in Steel and Iron. 
S. L. Malowan. {Zeitsch. anorg. Chem», 1919, 108, 78-80; through J. Soc. Chem. 
Ind., 1920, 39, 27a,) —A specific and very sensitive test for molybdenum is given by 
xanthic acid. The test is best carried out with freshly prepared xanthate solution in 
the following manner : A solution of potassium hydroxide in absolute alcohol is 
shaken with excess of carbon bisulphide until no more of the latter is dissolved. To 
the solution so obtained 30 per cent, acetic acid is added until a slight yellow tur¬ 
bidity is formed, and the reagent is added drop by drop to the solution to bo tested. 
If the latter has been prepared by dissolving the test material in strong acid, most 
of this should be neutralised before adding the reagent. If molybdenum is present, 
an intense red colour immediately develops, which is quite stable in water, and the 
intensity of which is proportional to the amount of molybdenum present. The 
sensitiveness of the reaction is such that 0*000005 grm. Mo in 0*0007 per cent, solu¬ 
tion can be detected with certainty in presence of other elements. The colour is 
readily soluble in alcohol, amyl alcohol, ether, and chloroform, less readily in petro¬ 
leum spirit and benzene. It is readily extracted from its reddish-violet ethereal 
solution by alkalis, and is precipitated from the alkaline solution by acids. The 
ethereal solution decomposes on standing, with formation of molybdenum sulphide. 
The reaction is not given by vanadium, tungsten, titanium, or uranium ; chromates 
give a dark coloration with xanthic acid, and should be reduced, if present, before 
the test is made. The reaction can be used for the colorimetric estimation of 
molybdenum, by comparison with a standard solution; but, since ethereal solutions 
decompose too quickly, the ether should be mixed with 35 per cent, of petroleum 
spirit for the extraction and with 70 per cent, of petroleum spirit for the necessary 
dilution. 



112 


ABSTRACTS OF CHEMICAL PAPERS 


Indirect Detection of Tin. F. Feigrl. {Chem, "Zeit, 1919, 43, 861.)—The 
author briefly summarises the difficulties attendant on the detection of traces of tin 
in presence of antimony by the more usual methods, and recommends the following 
indirect method. The mixed sulphides are dissolved in hot, strong, hydrochloric 
acid, the antimony and tin are precipitated by means of pure zinc and then treated 
with strong hydrochloric acid, which dissolves the whole of the tin (which dilute acid 
will not do), and, if some antimony is also dissolved, it will not interfere. The 
solution is added to hot dilute ferric chloride solution, solid Rochelle salt 
or citric acid is added to prevent the subsequent precipitation of ferric hydroxide, 
and then an ammoniacal alcoholic solution of dimethylglyoxime is added. A red 
coloration proves the presence of ferrous iron and, indirectly, of tin in the original 
solution. As little as 0*00001 ragrm. tin may be detected in 1 c.c. G. C. J. 

New Reaction of Salts of Tin. A. Mazuir {Aim. Ckim. anal aiDpl, 1920, 
2, 9)-A reaction for tin is based upon the fact that stannous and stannic iodides 
are completely insoluble in concentrated sulphuric acid : From 1 to 2 c.c. of the 
solution under examination is treated with an equal volume of a 10 per cent, 
solution of potassium iodide, and then shaken with 1 to 2 c.c. of concentrated 
sulphuric acid. In the presence of tin a characteristic yellow precipitate is 
immediately produced. The test is capable of detecting tin in a solution containing 
0*1 to 0*2 grni, per litre. Arsenic gives a similar rei^ction, but the resulting 
arsenic iodide is completely insoluble in concentrated hydrochloric acid, whereas 
the iodides of tin dissolve readily in that acid in the cold. Antimony under the 
same conditions gives a flocoulent brick-red precipitate. The metals of the antimony 
group do not interfere with the test. C. A. M. 


APPARATUS, ETC. 

Constant Temperature Still head for Ligrht Oil Fractionation. F. M. 
Washburn. (*7^. Ind, and Eng, CJiem,, 1920, 12, 73-77.)—The fractionating apparatus 
described consists of two parts—a Hempel column attached to the distillation flask 
and a constant temperature still-head. The latter is a spiral, about 0 inches in 
diameter, made from a 12-foot length of J iuch wrought-iron pipe. The spiral is 
immersed in an oil-bath, and its lower end is connected with the side-tube at the 
top of the Hempel column, whilst its upper end is provided with a side-tube which 
connects with an ordinary condenser. The oil-bath is heated to the required 
temperature by means of a coil of resistance wire immersed in the bath, and 
maintained at that temperature by a mercury thermoregulator. The distillation 
flask has a capacity of 1,500 c.c., so that 1,000 c.c. of oil may be taken for the 
distillation, and the flask is heated by a Bose burner with a hemispherical top 
covered with asbestos-coated gauze. Almost all the components of a mixture 
such as benzene, toluene, and solvent naphtha is obtained in a practically pure state; 
the intermediate fractions have each only about 1*5 per cent, of the volume of the 
total oil, and the compositions of these intermediate fractions are found by separate 



GOVERNMENT REPORT 


113 


distillations in a standard apparatus, reference being made to previously constructed 
curves to ascertain the percentage of benzene and toluene and of toluene and xylene 
present. W. P. S. 


Erkatitm. — ANAJiYST, December^ 1919,416, line 21 from top,/or G, Hughes read J. Hughes. 


4 ^ 

GOVERNMENT REPORT. 

Report of the Government Chemist upon the Work of the Government 
Laboratory for the Year ended March 81, 1919. Md. 419. (Price 2d. net. 
H.M. Stationery Oflice.)—The total number ^f samples examined in the course of the 
year, including those dealt with at the outport chemical stations, was 289,180 as 
compared with 269,118 in the preceding year. The number examined at the central 
laboratory alone amounted to 184,418, the remaining 104,762 samples having been 
examined at various chemical stations. Partial revival of trade and the removal of 
restrictions on wine imports led to an increase of 42,123 samples of wine examined, 
mainly at the ports of entry. 

Customs and Excise : Bkee.— The total number of samples of finished beer 
examined for the year in connection with duty, was 18,802. The object of the 
examination is to determine the original gravity of the beer before fermentation, as 
it is on this basis that the duty charge is raised. Materials Used in Brewing. —The 
number of samples examined was 205, of which 132 were malt, corn, brewing sugars, 
and exhausted grains, and 73 yeast foods and miscellaneous substances used, or 
proposed to be used, in the preparation of beer. In no instance was there evidence 
of dilution in the samples of beers taken from the premises of publicans or other 
retailers for the purpose of checking dilution and adulteration. Seventy-seven 
samples were submitted as non-alcoholic beers under Section 8 of the Finance Act 
(Sess. 2), 1914, which exempts from duty beers which are not brewed on licensed 
premises, if the original gravity and proof-spirit do not exceed 16^ and 2 per cent, 
respectively. In four cases the proof-spirit was between 3 and 4 per cent., and in 
one instance it exceeded 5 per cent. Owing to the restrictions caused by the war, 
the importation of beer has almost ceased, and very few samples were examined. 
Examination of Beer and Brewing Materials for Arsenic, —The total number of 
samples tested, including beer, worts, malt, sugar, and other materials used in 
brewing was 1,249. Of these, eight were found to contain arsenic in excess of 
the limits suggested by the Royal Commission on Arsenical Poisoning—namely, 
the equivalent of ^ grain of arsenious oxide per pound in the case of solids, or per 
gallon in the case of liquids. Of 205 samples of malt and sugar tested, none con¬ 
tained arsenic in excess of the limits. Nine hundred and sixty-six samples of beer 
and wort examined were also free from arsenic. The samples in which excess of 
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arsenio was found consisted of salts and solutions proposed to be used for treating 
brewing waters, but in no case was arsenic, in excess of the Boyal Commission limits, 
found in samples of beer made with water so treated. 

CiDBB AND Pebby.— Eighteen samples of imported cider were examined, all of 
which were of normal character. Ten samples were purchased by Customs and 
Excise officers in the United Kingdom, of which four were factitious—that is to say, 
did not consist solely of fermented apple-juice. The six genuine ciders contained 
8 to 6 per cent, of proof spirit. Six samples of sour ciders were also submitted for 
examination in order to obtain remission of the duty. All were found to contain 
sufficient acid to render them unsaleable as commercial ciders. 

Tablu-Wateb Duty. —The Finance (New Duties) Act, 1916, and the Finance 
Act, 1916 (6 Geo. V., c. 2, and 6 and 7 Geo. V., c. 24), imposed Excise and Customs 
duties on “ Table Waters ** at rates varying from 2d. to 8d. per gallon. In order to 
determine the question of liability to duty, six samples of mineral and spa water, 
136 samples of cordials, syrups, fruit juices, and essences, and forty-two samples 
of ** non-alcoholic ” wines were examined. Of the six waters, five proved to be 
medicinal, and one was liable to table-water duty; twelve of the so-called “non¬ 
alcoholic ’’ wines contained more than 2 per cent, of proof spirit, and one herbal 
preparation^ which the vendors claimed was not a beverage, but a hona-fide medicine, 
proved to be sufficiently medicated to exempt it from table-water duty. 

Spirits.— 7/ZicitZ?/ Distilled Spirits: Thirty-one samples of spirits suspected to 
have been obtained by illicit distillation were examined during the year, and in 
fifteen instances strong evidence of the presence of illicit spirit was obtained. The 
latter samples were taken from two sets of premises, where, on investigation, it was 
evident that illicit distillation had been carried on. Imported Spirits and> Spirituous 
Preparations : The number of samples examined was 11,444, a further decrease on 
last year's numbers, though in spirits, as distinct from spirituous preparations, the 
number of samples was doubled. This was no doubt due to the fact that a shortage 
of spirit existed up to the date of the Armistice, shipping space being found, how¬ 
ever, for the pure spirit required in such large quantity in connection with the 
production of munitions. When necessary, the amount of sugar, saccharin, and 
other dutiable ingredients in the imported preparations was also determined. 

More than 1,000 papers were dealt with relating to applications received by the 
(commissions of Customs and Excise, either (1) in respect of claims for rebate on 
alcohol used in making medicinal preparations; or (2) in connection with permission 
to receive methylated spirit and other forms of duty-free alcohol for use in manu¬ 
factures, tuition and research. In the former instances advice was required as to 
whether the claims in question were such as could properly be allowed under 
Section 4 of the Finance Act, 1918. 

Wines. —The number of samples examined in connection with the assessment 
of the Wine Duties was 84,796, including a few samples of unfermented grape-juice 
and medicated wine. In addition to the samples of so-called wine dealt with as 
table-waters, one sample of medicated wine and nine of British wines or sweets 
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were also examined to settle questions of exemption or of liability to licence duty in 
connection with sales. Of ordinary wine, there was a very largely increased im¬ 
portation, more than 40,000 additional samples having been examined, for the most 
part after the date of the Armistice. 

Tobacco. — Manufactured Tobacco for Home Consumption: To ensure observance 
of the regulations as to moisture and oil, which are based upon the provisions of the 
Customs and Inland Revenue Act, 1887, the Oil in Tobacco Act, 1900, and the 
Finance Act, 1904, samples are taken from the factories and from the premises 
of retail dealers by Customs and Excise officers, and examined at the Government 
laboratory. Manufactured Tobacco and Commercial Snuff on which Drawback is 
claimed on Exportation: The samples of tobacco exported on drawback numbered 
27,123, as compared with 30,564 received during the previous year. The volume of the 
export trade in commercial snuff is small, the number of the samples of this kind re* 
ceived being only 133, or 20 less than in the year 1917-18. 

Sugar, Glucose, and Saccrabijs.— Sugar: The variety of preparations con¬ 
taining sugar is so great that it has been found necessary to adopt fixed rates of duty 
in the case of those which are regularly imported or which axe exported on drawback, 
samples being examined only in cases of doubt as to their description or rating for 
duty purpose. Glucose: Glucose manufactured in this country is subject to an 
Excise duty. In connection with the assessment of this duty 266 samples of glucose 
solution taken from the charging vessels during the course of manufacture were 
examined in order to check the manufacturers’ declarations, and 42 for assessment 
of drawback on exportation, together with 73 of glucose used in syrups made at sugar 
refineries. Saccharin : The manufacture of saccharin in the United Kingdom, which 
had ceased for sopie years, was resumed in 1917, and 165 samples of saccharin and of 
the materials used in its production were examined in connection with the assess¬ 
ment of duty. 

Tea.— During the year under revision the inspection of tea on importation was 
undertaken by the Ministry of Food. Only in the case of tea which had not passed 
into consumption for any reason {e.g., broken packages, damaged tea, etc.) were 
samples committed to the Government laboratory. Hence the high proportion of 
samples rejected as unfit for human consumption, viz., 4,862 out of a total of 
7,987 samples submitted, or approximately 60 per cent. The quantity of tea re> 
presented by these samples was insignificant compared with the total quantity passed 
by the Tea Controller for home consumption. 

Matches. —The imports of matches in 1918-19, though larger than in the previous 
year, were still much below pre-war level, and only three samples were submitted 
under the White Phosphorus Matches Prohibition Act, 1908,” in none of which 
was any evidence of the presence of white phosphorus discovered. 

Board of Agriculture and Fisheries —The number of samples examined for 
the Board of Agriculture and Fisheries, the Board of Agriculture for Scotland, and 
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the Department of Agriculture and Technical Instructions for Ireland, was 581 as 
compared with 1,568 in the previous year. Samples of imported dairy produce and 
margarine are taken at the ports of Customs and Excise officers in accordance with 
the provisions of the Sale of Food and Drugs Act, 1899, and the Butter and 
Margarine Act, 1907. The number includes the samples taken under the Public 
Health (Milk and Cream) Regulations, 1912 (see Local Government Board— 
Preservatives). Imported Milk and Cream, —During the past year no samples of 
fresh or of sterilised milk were examined. The description “ condensed milk 
is usually applied to milk from which water has been removed by evaporation to 
such a degree that one part by weight of the condensed product contains the milk 
solids of two and a half to three parts of the original milk. This condensed milk is 
liquid, and, if it has not been sweetened, contains from 64 to 68 per cent, of water. 
It frequently, however, contains 40 per cent, of sugar with only 24 to 29 per cent, of 
water. The condensed unsweetened milk prepared in America is usually described as 
evaporated” milk. This consists of milk which has been evaporated to about half its 
bulk, and one part by weight therefore contains the milk solids of only two parts 
of the original milk. The proportion of water is from 74 to 77 per cent. Of late 
years condensed milk has also been prepared in which the removal of the water has 
been carried much farther, leaving the milk solids in a nearly dry condition. This 
product, which is variously described as ‘‘dried milk” or “milk powder,” contains 
the milk solids of seven or eight times its weight of whole milk, or, when prepared 
from skimmed milk, the milk solids of nine to ten times its weight of skimmed or 
separated milk. The water in “milk powder” varies from 2 to 8 per cent. The 
object of the examination is to ascertain whether the milk has been prepared from 
impoverished, skimmed, or separated milk, in which cases the product can only be 
imported in receptacles marked in accordance with the requirements of the Food 
and Drugs Act. The samples are also examined for preservatives (Analyst, 1918, 
43} 239). Of 51 samples of condensed, sweetened, and unsweetened milk, 47 were 
condensed whole milk, and 4 condensed skim milk. Three of the packages were not 
marked as required by law. The percentage of fat in the samples of condensed 
whole milk ranged from 7*2 to 9*9. The samples with the low percentage of fat 
were taken from consignments of “evaporated” milk, 30 of the 47 samples con¬ 
sisting of this product. All the samples were free from preservatives, and there was 
no evidence that the samples of condensed whole milk had been prepared from 
impoverished or skimmed milk. No samples of dried milk were examined; no 
samples of cream were received during the year. Imported Butter. —Only 20 samples 
of imported butter were examined as compared with 431 in 1917-18 and 892 in 1916-17. 
Of the 20 samples, 14 were from Denmark, 4 from the United States, 1 from Australia, 
and 1 from the Argentine. The samples were examined in every case as to the purity 
of the fat and the presence of boric acid and added colouring matter. The water was 
also determined, but no sample was found to contain water in excess of the legal limit 
of 16 per cent. There was no evidence of the presence of any other fat than butter 
in any of the samples. Imported Margarine, —No samples of imported margarine 
were examined. Imported Cheese. —Of the 12 samples of imported cheese examined 
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all proved to be genuine. Questions submitted by the Board for BeporU —In the course 
of the past year numerous matters have been submitted by the Board for report. 
Many of these related to the value of materials supplied as feeding-stuffs, and to the 
supply of potash and phosphatio manures. The official method for the determination 
of potash in fertilisers has been revised and a new method drawn up for use in the 
case of flue dust (F. and F. Stuffs [Methods of Analysis] Eegulations, No. 669, 1918). 
Reports on Paisley meal, butter-milk, and fish meal, have been made to the Board of 
Agriculture for Scotland. 

A description is given of the work done for the Fisheries Division, Central 
Control Board (Liquor Traffic), Crown Agents for the Colonies, Food Ministry, Home 
Office, India Office, Inland Revenue, Local Government Board, Ministry of Munitions,. 
Post Office, Public Record Office, Stationary Office, Board of Trade, Coal Controller, 
War Department and Office of Works. 

Under the Local Government Board are mentioned samples of chocolates con¬ 
taining mercury derived from the tin trays in the process of manufacture, and a case 
of pastry made with a self-raising flour in the preparation of which tartar emetic had 
been used in the place of tartar substitute (acid phosphate of lime). 


Sale of Food and Drugs Act.— Examination of samples referred by Magistrates 
under the Sale of Food and Drugs Acts of 1875 and 1899, and under Food Control 
Orders.—When proceedings are taken under these Acts, either the prosecutor or the 
person charged may request the justices before whom the case is heard to forward a 
portion of the sample in question to the Government Laboratory for analysis. 
Under these provisions 97 samples were received as compared with 102 in the 
previous year. These included 82 samples of milk ; 3 of whisky; 2 each of ginger, 
Epsom salts and dripping; and 1 each of lard, cheese, chocolate, beer, camphorated 
oil and sausages. Five samples could not be examined owing to their condition on 
receipt. The results of the examination differed from those of the Public Analyst in 
12 out of the 92 cases, or 13 per cent, as against 13-5 per cent, in the previous year. 
The disagreements in respect of milk samples were 5 out of 82. The following are 
the particulars of some of the most important cases : Whisky .—The results as to the 
strength confirmed those of the Public Analyst in 2 oases, but differed in 1 case. 
Epsom Salts .—One sample contained arsenic, and the other was impure, as alleged 
by the Public Analyst. Dripping .—The results showed that both samples, which 
were alleged to be tallow, came within the description of dripping as defined by the 
Food Control Order. In the case of ginger alleged to contain foreign starch, 
chocolate alleged to be deficient in cocoa powder, beer alleged to have a low original 
gravity, the results did not agree with those of the Public Analyst. In the case of 
camphorated oil alleged to be deficient in camphor, lard alleged to be beef or mutton 
fat, cream cheese alleged to contain boric acid, and sausages alleged to be deficient in 
meat, the results agreed with those of the Public Analyst. In the 77 cases in which 
certificates were issued, the charges were as follows: In 44 cases, added water; 
22, abstraction of fat; 8, added water and abstraction of fat; 2, presence of pre- 
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servatives; and 1, presence of dirt. Boric acid was also alleged to be present in one 
of the samples. 

FEBTiLtsjBiBs AND Feedinq Stuffb Aot.— The five fertilisers examined consisted 
of superphosphate, basic slag and sulphate of ammonia. The six feeding stuffs con¬ 
sisted of feeding meals and cakes, milling by-products and poultry foods. Several of 
the meals contained a considerable proportion of substances unsuitable for feeding 
purposes. 

H. F. B. H. 


* 4 * « 
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The Bacteriology and Mycology of Foods. By Fred Wilbur Tanner, M.S., Ph.D. 

New York: John Wiley and Sons. 1919. Pp. 592. London: Messrs. Chapman 

and Hall, Ltd. Price 288. 

In this treatise the author has attempted to cover a very wide held, and one in 
which there is much room for improvement in both knowledge and method. After 
eight chapters dealing with the technique of bacteriological analysis and the general 
description of yeasts, moulds, and bacteria, and the chemistry of food materiids, 
there follow chapters on the bacteriological examination of Air, Water, Milk and its 
Products, Eggs, Meat and Meat Products, Canned Foods, etc. The work is almost 
entirely a compilation from various sources, chiefly American, and though in the 
preface the author states that the methods of analysis have been presented together 
with a discussion based on the literature of the subject, this discussion is of the 
nature of an epitome of the views of others rather than a presentation of the author’s 
own opinion on the various subjects. 

In these days, when the volume of scientiflc literature is becoming so large, it is 
true that an accurate compilation is often of great value; but it is absolutely 
necessary that such a compilation should be very carefully made, and it is 
disappointing, after reading with pleasure in the opening paragraph of the Preface 
that a thorough training in chemistry is essential for intelligent work in micro¬ 
biology”—a sentiment which the reviewer must cordially echo—to And that the 
chemist’s sense of accuracy and attention to detail is singularly lacking in the 
reproduction of the subject-matter. 

For instance, the author has accumulated in one chapter practically every 
medium which has been proposed for the cultivation of micro-organisms, but no 
attempt has been made to present them in a form which would render their prepara¬ 
tion reasonably possible in many cases, and the necessary context of the original has 
too often been omitted. As an example the preparation of malachite green media 
(p. 52) may be quoted: 

1. Three grms. Liebig’s Meat Extract. 

2. Acidify this with 7*5 c.c. ^HCl. 

3. Dissolve 30 grms. of agar by boiling. 

4. Neutralise with 7 c.c. ^NaOH until neutral to litmus. 

5. Add 5 c.c. yNagCOs Arnold for several hours. A somewhat 

difQcult proceeding I 

In the directions for the preparation of media the words slightly alkaline*’ 
or ** absolutely neutral ” often occur, and such terms should have no place in any 
modern method of preparation. In some cases the reaction is given as +1,4*0*5, 
etc., but nowhere are any directions given for the determination of this reaction, 
nor is any explanation of the symbols vouchsafed. 
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The same faults appear in the sections dealing with methods of staining. A 
very fine collection of methods has been very inadequately reproduced. For such 
an excellent method as the Indian ink method the reader is simply directed to 
mount in Chinese ink/' and, though the author states that he ,has secured the 
best results for fiagella staining with Loeffier’s method, and gives the composition 
of both mordant and stain, he entirely omits to use the former in his description 
of the staining process. Other instances of this carelessness are only too common. 
The chapters on water and milk examination contain much useful information, 
together with full descriptions of the American ofiicial methods, but a good deal 
of space is allotted to chemical analysis, which hardly appears to come within 
the scope of the work. 

The section dealing with eggs includes an account of work which has hitherto 
been hidden away in official bulletins, and this has been carefully collected 
here, but the coloured plates in this section have suffered in reproduction, 
and comparison with the explanations in the texts shows that they call for much 
imagination on the part of the reader. 

There is no doubt that there is a great deal of information contained in this 
work, but it has not received the consideration it deserves in its reproduction, 
and at the same time there is much which, however useful, has little or no 
bearing on the subject-matter of the book. An illustration of this is afforded 
by an appendix of tables of figures, some of which are quite in their proper place, 
but with them are included those which give areas and circumferences of circles, 
water pressures at different heads, etc., together with such unusual information 
as the relation between Kokus and Bedeps, the number of square miles in a town¬ 
ship, etc. 

The wording of the book is decidedly American, but this should not be carried to 
such an extent as to take liberties with such revered names as those of Twaddell. 

The text is much marred by typographical errors, which are undoubtedly the 
result of careless proof-reading. 

To the expert reader this work may be of interest, as the author has certainly 
collected together a great deal of information, the value of which is enhanced by the 
bibliography (chiefly American) attached to each chapter, but to the student the un¬ 
reliability of the text renders it an unsafe guide. Cecil Re vis. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 


OBDINAEY MEETING, MABCH 3, 1920. 

Held at the Chemical Society’s Booms, Burlington House, Mr. Alfred Smetham, 
President, in the chair. 

Certificates were read for the first time in favour of Mr. Laurence Harry Mills, 
B.Sc. (Birmingham), A.LC., and Dr. Frederick Bobertson Dodd, PJ.C. 

Certificates were read for the second time in favour of Messrs. Henry Atlas, 
njohn Carmichael, F.I.C., Herbert John Evans, B.Sc., F.I.C., Cornelius Durham 
Garbutt, Douglas Henville, FJ.C., Maurice S. Hutchinson, B.Sc., Benjamin Bichards 
James, F.I.C., Geoffrey Martin, D.Sc., Ph.D., F.I.C., Bobert Leitch Morris, F.I.C., 
And James Wood, M.A., B.Sc., F.I.C. 

Mr. William John Bead, M.Sc., F.I.C., was elected a Member of the Society. 

The following papers were read: ** The Detection of Finger-prints on Docu¬ 
ments,” by C. Ainsworth Mitchell, M.A., F.I.C.; ** Photo-micography with Simple 
Apparatus,” by T. J. Ward; and “ Note on the Solubilities of Theobromine,” by 
Baymond V. Wadsworth. 

^ iji 

ESTIMATION OF FIBRE IN FEEDING STUFFS. 

A conference was held in London on December 8,1919, at which representatives 
of the Agricultural Education Association and the Society of Public Analysts and 
other Analytical Chemists discussed the estimation of fibre in feeding stuffs. The 
Agricultural Education Association was represented by Messrs. J. Golding, H. T. 
Cranfield, C. Crowther, B. F. Davis, F. V. Dulton, W. Godden, H, A. D. Neville, and 
<T. S. Bobertson, and the Society of Public Analysts and other Analytical Chemists 
by Dr. S. Bideal (Chairman of the Conference), Messrs. E. B. Bolton, B. Dyer, 
J. Hughes, E. W. Voelcker, and J. A. Voelcker. 

Although no definite decisions were arrived at yet the proceedings were not 
without value, and the matter is still open for further discussion. The Secretaries of 
the two bodies concerned are collaborating with the object of arranging a scheme of 
investigation which may be carried out under the segis of the Society’s ** Analytical 
Investigation Scheme.” 
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THE DETECTION OF FIN6EB ^INTS ON DOCUMENTS. 

By C. AINSWOETH MITCHELL, M.A., F.I.C, 

{Bead at the Meeting^ March 3,1920.) 

Thb study of flnger-priats, whioh began as a soientific investigation, has developed 
in practice into the most trustworthy method of identifying human beings. Although 
the general adoption of the system by the Police Authorities all over the world 
nas had the effect of bringing the official methods of comparison, measurement, and 
elassiffcation of finger-prints to a high pitch of efficiency, it has, at the same time, 
tended to stereotype those methods, and to discourage experiment in other directions. 
The result has been that many questions connected with the subject have been left 



Fig. 1.—Pkints of Sie Willjam Herschei/s Right Thumii in 1861 and 1914. 

to be solved by independent workers, and this applies more particularly to [tho 
detection of latent prints on documents. 

So much has been published upon the individuality of finger-prints and of the 
methods of comparing an unknown mark with a known finger-print, that it is hardly 
necessary at this stage to do more than refer to the bibliography at the end of thia 
paper. I might, however, mention the accurate method of comparison devised by 
Mr. A. S. Osborn, of New York, in which the resemblances between two prints are 
clearly shown by means of photographs beneath little squares accurately ruled upon 
glass. 

The Eew micrometer, as suggested by Dr. Faulds, affords an accurate means of 
measuring the lines and position of the pores in finger-prints, and also is a most, 
useful instrument for many other purposes in the laboratory. 

Another point which may be mentioned here is the more recent evidence of the^ 
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persietence of the oharacteristics of the papillary ridges on the fingers of an individual 
throughout a long life* 

I am indebted to Sir William Hersohel for permission to reproduce these prints 
(Fig. 1}» one of which was made in 1861, and the other sent to me by him in 1914, 
with a repeat in 1916, not long before his death* Apart from the weathering of the 
ridges, due to age, the patterns of the two prints agree in all essential details. 

It was Sir William Hersohel who first introduced the use of finger-prints as 
a safeguard upon documents, but the first investigation of the subject in all its 
bearings, and especially of accidental finger-prints as a means of identifying an 
unknown individual, was made by Dr. Henry Faulds, whose work has been some¬ 
what strangely neglected. His experience affords another instance of two men, 
unknown to each other, studying a subject from different points of view; and so 
when Faulds published his work he had the misfortune to find that the main idea 
had been anticipated. 

In the course of his investigation Faulds paid considerable attention to the 
special branch of the subject, which forms the subject of this paper, and suggested 
the use of certain reagents, to which I shall refer presently. 

The points upon which I found that there was little information available were: 
(1) Which is the most suitable method for detecting latent finger-prints upon paper, 
such as that of a book, under varying conditions ? (2) After what period of time is 
it possible to detect such prints upon different qualities of paper by the different 
methods ? 

The nearly invisible marks which are made even by heavy pressure of fingers 
upon, say, the leaves of a book cannot, as a rule, be shown up directly by photo¬ 
graphy with oblique illumination, as is not infrequently the case with the prints 
made upon polished furniture or the like, and some method of development is there¬ 
fore necessary. 

Mechanical Development with Powdered Substances. 

The official English method of intensifying marks made upon various objects, 
such as glass bottles, window-panes, woodwork, etc., is to dust the surface very 
lightly with a light or dark powder, according to the conditions, and to remove the 
excess of powder by means of a soft brush. A mixture of chalk and mercury, the 
grey powder ” of the pharmacist, is used for dusting dark surfaces, whilst finely- 
powdered graphite is used for light-coloured surfaces (E. B. Henry, << Classification 
and Uses of Finger-Prints," p. 106). 

Faulds found that a mixture of fine graphite and lampblack sold by Gont6 gave 
excellent results (H. Faulds, “ Guide to Finger-Print Identification," p. 65). Other 
powdered substances used for the purpose are fine ferric oxide, magnesium carbonate, 
and aniline dyestuffs. For example, Stokis (** Annales Soc. M^d. Leg. Beige," 1906, 
p. 7), recommends the use of lycopodium powder with 10 per cent, of Soudan 
Bed III., which is dusted on through a fine metal sieve, and then shaken off the 
paper. 

Locard {La Poroscopie, p. 11) uses finely divided red lead, previously heated, 
for light surfaces, and lead carbonate for dark surfaces. He has also found lead 
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iodide to be effective, although its yellow colour is a drawback for photography. 
The advantage of heating the powder is that it will be thoroughly dry, and so not 
adhere to other parts of the surface, but only to the filmy impression. 

Por developing latent prints on paper I have found methylene blue to be an 
efficient agent, provided it is quite dry, and is lightly dusted over the surface and 
then blown off. 

The results which this mechanical method is capable of yielding depend very 
largely upon the absorptive capacity of the paper. If the surface is very highly 
glazed, so as to be comparable with the surface of a japanned tin box, the prints 
seem to be quite permanent, and I have developed them quite sharply with methylene 
blue after a lapse of three years. But prints made on highly sized clayed paper, 
such as is used for book illustrations, although they could be brought out distinctly 
after several weeks, did not appear when treated in this way after three years. In 
the case of tracing-paper the marks were developed clearly after three weeks, but 
could not be brought up after a few months, whilst the prints on an ordinary card 
showed all their details for the course of a few days, but yielded only a faint outline 
after eighteen days. Similar impressions on white blotting-paper could be developed 
with sufficient detail for identification for an hour or two after being made, but 
showed only faint smudges, with no details, after about a week. 

To protect the prints from being smudged after development, Stockis (loc, cii.) 
recommends coating the surface with a film of a solution of gum arabic, alum, and 
formaldehyde. 

Liquid Chemical Reagents. 

Forgeot (Archives de VAnthropol. Criminelle, 1891, 6, 387) describes experiments 
made by Aubert with special papers saturated with various salts, such as silver 
nitrate and mercuric nitrate, the prints being subsequently developed with appro¬ 
priate reagents. When the hand is pressed on white paper and subsequently 
developed with 10 per cent, sodium thiosulphate solution containing a few drops of 
alcohol, the imprints are frequently developed as oily stains. The success of these 
methods, however, depends upon the time during which the hand was in contact 
with the paper, and so they cannot be recommended as reagents for the detection of 
accidental finger-prints. 

Osmic Acid ,—Since imprints left by the finger invariably contain traces of organic 
matter, notably fatty compounds, the use of a solution of osmium tetroxide (osmic 
acid) suggests itself as a suitable reagent, and Faulds (Dactylography, p. 64) and 
Gross (“Handbuch der Untersuchungsrichter,” p. 698) have both mentioned the 
possibility of using this reagent, but neither has given any particulars of the results 
which it gives. 

From my experiments I find that, by brushing the ordinary 1 per cent, solution 
over a print and leaving the surface moist, preferably while exposed to sunlight, 
reduction takes place and the ridge becomes black through the reduced osmium, 
while the furrows remain uncoloured. 

The method is capable of showing up prints distinctly on moderately sized paper 
after the lapse of several weeks, but is less trustworthy than some of the other 
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methods for long periods. Naturally it will not be effective in the case of prints on 
absorbent paper. 

Ink Methods .—This objection also applies to the method of development by ink^ 
which was first devised by Forgeot (loc. cit.\ for the successful application of which 
a contact between the finger and paper of a few seconds at most is necessary. 
This method is based upon the principle that there is normally a slight secretion 
of oil on the fingers, and that in the impressions produced by them some of this 
oil will have been conveyed to those parts of the paper with which the ridges of 
the patterns have come in contact. Hence, when the place is subsequently treated 
with ink, the ridge markings will repel the liquid, whereas the intermediate furrows 
and the rest of the paper will be stained. In this way a negative finger-print will 
be produced as opposed to the positive prints given by adhering powder or osmic 
acid, in which the ridges receive most of the pigment and the furrows remain 
relatively uncoloured. 

Forgeot found that the best method of applying the test was by means of a 
brush, and that there was no advantage in diluting the ink. In his experience 
developing the print in an ink-bath was fatal to good results, as it produced unequal 
staining. 

Faulds [loc. cit.^ p. 67), however, discarded Forgeot's method of brushing for 
development in a bath, and also found that ink diluted with water gave much better 
prints than the ink by itself. 

It is highly probable that the cause of these discrepancies lies in the fact that 
writing ink is not a definite chemical composition, but varies widely in the proportion 
of its constituents. For instance, I have shown (Analyst, 1908, 33, 8) that the 
amount of total solids in twenty-five different samples of commercial writing inks 
varied in their proportions from 1-89 to 7*94 per cent., whilst copying inks (with 
which Faulds also obtained good results) contain a still higher proportion of solid 
matter. 

If comparable results are to be obtained by this method, it is necessary that 
a standard ink should be used, and the composition of this should be as simple as 
possible. 

The drawback to the use of an ordinary iron-gall ink is that it is applied to the 
paper in an unoxidised condition, so that even those parts which appear very pale at 
first may eventually become much darker, with the result that it is difficult to 
control the final coloration. I have, therefore, made experiments with other ink 
compositions. 

Schiff [Ann. Chem. Phann.^ 1871,169, 164) attributed the blue coloration given 
by ferric salts with gallic and gallotannic acids, phenob etc., to the presence of 
hydroxyl groups, and concluded that the intensity of the coloration depended upon 
the number of free hydroxyl groups in the organic compound. Schiffs work was 
extended by Schliittig and Neumann [Die Eisengallustinteii, 1890, p. 16), who 
established the fact that to produce a permanent coloration with iron salts—i.e., an 
ink—a substance must contain three hydroxyl groups in juxtaposition. For example, 
hydroquinone with two hydroxyl groups does not yield an ink, whereas gallic acid 
and pyrogallol with three adjacent hydroxyl groups do form them. 1 have pointed 
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out (Analyst, 1903, 28,146) that this law of atomic grouping also applies to the 
permanent colorations produced by ammonium vanadate with similar compounds, 
and I have also found that the same rule is applicable to the colour reactions of 
osmium tetroxide. The ordinary 1 per cent solution of osmic acid produces inks 
with gallotannic acid and gallic acid, which have the advantage over iron-gall ink of 
attaining their maximum intensity of colour almost immediately after application to 
the paper. The gallic and gallotannic acids form violet-grey colorations, but the 
most suitable ink for developing finger-prints is obtained by adding pyrogallic acid to 
osmic acid solution. In very dilute solution the osmic pyrogallate is at first violet, 



Fig. 2.—Puint Developed after Three Fig. 8.—Print Developed with 

Years WITH “Swan” Ink. Osmium Pyrogallate. 

but almost immediately becomes greenish-blue, and when applied to paper gives a 
rich violet-black coloration. 

This reaction may be used as a very sensitive test for osmium tetroxide, the dis¬ 
tinctive blue coloration being obtained on adding a trace of solid pyrogallic acid to 
a solution containing a few drops of 1 per cent, osmic acid solution. Ink of a 
suitable dilution for treating finger-prints may be made by diluting 2 c.o. of the 
ordinary microscopic osmic acid reagent with the same quantity of water, and adding 
0*05 grm. of pyrogallic acid. The liquid is ready for use immediately, and should be 
brushed over the paper with one broad sweep of a soft camel-hair brush. 

These ink methods are applicable under varying conditions, and I have developed 
prints on highly sized paper after the lapse of three years both by means of ordinary 
Swan ” ink (total solids, 2*98 per cent.) and by means of osmic pyrogallate. 
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BbAGENTS in the FdBM OF Vapoob. 

The fact that finger-prints may, and probably usually do, contain a certain 
amount of fat suggested the use of reagents which are absorbed by fat After I had 
made experiments for some months with iodine vapour, I found, that its use had 
already been suggested many years ago by Aub^ and Goulier, although no details 
are given as to its effectiveness as a reagent. 

On the whole, it is the most sensitive reagent of any 1 have tried. For example, 
a print made with light pressure on well-sized paper could not be developed with 
methylene blue a month later, but was shown up sharply by means of iodine vapour, 
and was again redeveloped after three and a quarter years. A print on parchment 
paper, however, could not be developed after a few months, whilst prints on porous 
paper only gave moderately good results after a few hours. 

The drawbacks of the iodine method are that the prints are fugitive and, owing 
to their colour, are difficult to photograph. They may be fixed to some extent by 
treatment with solutions of silver salts, followed by thiosulphate, but lose a good deal 
of their sharpness in the process. 

I have found that prints made with mercuric iodide vapour are considerably 
more stable. They are obtained by exposing the paper to vapour from a heated 
mixture of 4 parts of mercury and 5 parts of iodine. At first they are dark red, but 
the colour soon changes to yellow, probably through the formation of the yellow 
modification of mercuric iodide. An objection to this method is that the paper itself 
is sometimes stained a dark colour. 

Bromine vapour only produces faint yellow prints, whilst iodine chloride vapour 
< gives a much fainter coloration than iodine. Mercuric bromide is much less satis¬ 
factory than mercuric iodide as a reagent. 

Since osmium tetroxide boils at about 100'’ G., it seemed probable that, applied 
in the form of vapour, it might prove a more sensitive reagent than when used 
as a solution. 1 found this to be the case, and obtained prints full of fine detail by 
holding the paper over a basin in which a little of the 1 per cent, solution was 
boiling. The method will give good permanent prints on moderately sized paper or 
a postcard, but is not so sensitive as the iodine method. It effected no development 
of a print on highly sized paper after a period of three years. The prints produced 
by osmium tetroxide vapour are positive, the ridges being grey, the furrows white, 
and the pores opening on the ridges dark grey to black. 

Incidentally it may be mentioned that the method affords another test for 
osmium tetroxide. A slightly greasy finger-print is made on glazed paper, which 
is then exposed to the vapour of the boiling liquid. A permanent print of the type 
described indicates the presence of osmium tetroxide. 

It is probable that ruthenium tetroxide or volatile ruthenium salts, which also 
darken on contact with organic substances, would also give good results in the 
development of latent finger-prints. 

Faulds, in his experiments with the ink method, found that good results could 
often be obtained by adding creosote to the ink. This causes the reagent to run 
very rapidly over the surface of the paper, so that the period of contact is much 
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shorter than when ordinary ink is used. The differential staining is more pronounced 
when a finger-print is recent than after it has been made for some time, and Faulda 
was able in this way to make some estimate of the approximate age of a print. 

It is obvious that any such deductions from the behaviour of a print would only 
be possible if all the conditions, such as the behaviour of different kinds of paper,, 
duration of impression, and effect of temperature upon the permanency of the prints, 
were known. 

The comparative results obtained with reagents in the different forms of powders,. 
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liquids and vapours, appears from the results obtained in my experiments to be more 
likely to afford a promising basis for estimating the relative age of finger-prints. 

Examination of the Pokes. 

The osmic vapour method is particularly suitable for determining the relative 
position, number, sizes, and shapes of the pore openings in finger-prints. This recent 
development of the finger-print system is due to Dr. Looard, head of the Police 
Laboratory at Lyons, and I am indebted to him for the examples of the prints shown 
on the screen illustrating this new method of examination, which he terms 
** poroscopy,’* applicable to any part of the hand. In his communication on the 
subject {loc. cit.) he states that the pores are as persistent as the ridges themselves. 
In this connection it is interesting to compare the prints which were sent to me by 
Sir William Herschel. Making every allowance for defective printing in the later print, 
I found that although the ridges were obviously in agreement, it was difficult to trace 
correspondences between the pores except in one or two instances. The weathering 
of the skin on the fingers in old age thus appears to interfere with the pores, at all 
events in the case of prints made with printing ink, to a greater extent than it does 
with the ridges. 


MITCHELL : DETECTION OF EINGBR-PMNTS ON DOCUMENTS 129 


The ohemical method whioh Mr. T. J. Ward has accidentally discovered offers 
many advantages over the old prmting«*ink method for the preparation of comparative 
prints. 

In this method an ordinary slow gelatin photographic plate is exposed to light 
for a few seconds; the finger is then well moistened with any usual photographic 
developer, and pressed firmly and evenly upon the surface of the plate for about fifteen 
eeconds. The plate is then left to develop spontaneously, and is finally fixed with 
eodium thiosulphate and washed in the usual way. The image obtained shows the 
ridges white and the furrows and pores dark, with the finest detail clearly defined. 

The difficulty in preparing or developing finger-prints so as to show the pores 
effectively is that the pigment used, whether in the form of printing ink or of a 
powder or liquid, is liable to bide the distinctive features. Referring to this drawback, 
Wilder and Wentworth remark in a book recently published on the subject of 
Personal Identification " (p. 309): The authors look ahead to the time, not far 
distant, when all accidental impressions will be developed by chemical fumes, or by 
other equally delicate methods, thus reproducing the impressions exactly as they are, 
without the intervention of any kind of powders so much in use to-day.’' 

I trust that the results of the experiments which I have brought before you this 
evening may contribute towards the solution of this problem. 

The great assistance which Mr. Ward has given me in photographing various 
prints, developed by different methods, and in preparing lantern slides from them, has 
enabled me to demonstrate these results to you much more effectively than I could 
otherwise have done, and I take this opportunity of thanking him for the interest he 
has taken in this work. 
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PHOTOMICROGRAPHY WITH SIMPLE APPARATUS. 

By THOMAS J. WARD. 

(Bead at the Meeting^ March 8, 1920.) 

Records obtained by photomicrography are frequently of great service in many 
industries and scientific investigations at the present day, but it is a common mis¬ 
conception that in order to obtain satisfactory results it is necessary to employ 
expensive apparatus such as those figured in the catalogues of microscopical dealers. 
My purpose is to demonstrate that by means of simple and inexpensive apparatus 
it is possible to obtain satisfactory results with magnifications not exceeding about 
forty diameters. 

The essential apparatus consists of a camera, a lens, a support for the object, 
and some source of illumination. The camera may be of any form, however simple, 
provided that it allows of extension from about 10 cm. to not less than 50 cm., and 
is so arranged that focussing may be achieved by altering the position of the back. 
Its size should allow the use of half plates if necessary. The lens may consist of 
any form of short focal length camera lens or a microscope objective, according to 
the magnification required. The micro-lenses I chiefly employ are achromatic 
objectives ranging in focal length from 76 to 8 mm., and costing ten shillings each 
in pre-war days. The object bolder may be of any simple form and should be fitted 
with rubber bands or metal clips. Daylight in this country, at least, is too variable 
and uncertain to be of much use for this work, and some form of artificial illumina¬ 
tion should be employed. I have at various times used the following; Oil lamp, 
batswing gas burner, incandescent gas (upright), acetylene (cycle lamp, flat flame), 
electric ^ watt 50 c.p., and magnesium ribbon. Of these, the two latter are the 
most satisfactory for constancy, high actinic power and convenience. 

The relative actinic power of the above illuminants when using ordinary (not 
ortho- or pan-chromatic) plates is approximately as follows: 

Equivalent Exposures. 

Batswing burner .. 40 seconds. 

Incandescent gas. 10 „ 

Acetylene (flat flame) . 6 „ 

Electric ^ watt 50 c.p. 3 m 

Magnesium ribbon. 1 „ (1*5 cm.) 

PiiATBB. —In regard to the numerous makes upon the market there is but little 
to choose between them for this work. On the whole, an **Ordinary” plate is 
slightly superior owing to its fineness of grain and ease of manipulation, but where 
economy of time is a consideration one requiring shorter exposures, such as a 
Speciid Rapid,*’ will be found satisfactory. On occasions when only a few copies 
are required and a negative image will serve the purpose equally as well as a 
positive, bromide paper may be used in the dark slide instead of the plate, this 
being much more economical. Although a half-plate camera is very suitable for 
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this work, any smiJler sized plate may be employed by using adapters in the 
dark slide. 

Asbanqbubnt of Appabatub : First Method.—Hha camera is fitted with a short 
focus (10 to 12 cm.) single meniscus photographic lens, and is then firmly fixed to 
the working benck The object is placed in position and focussed roughly by 
altering its distance from the lens, the final focussing being done by adjusting the 
front or back of camera. By this method magnifications up to about x 4 may be 
attained. 

Second Method .—The arrangements adopted in the first method are used with 
the addition of a large diameter lens on a separate support between the camera lens 
and the object. This will enable a magnification of about x 8 to be obtained before 
the optical qualities of the camera lens are upset sufficiently to produce poor images 
on the plate. 

Third Method .—The general arrangements given above are adopted, but the 
camera lens is removed and replaced by a microscope objective fitted into a cork. 
According to the focal length of objective used (76 to 8 mm.) and the extension of 
camera, magnifications varying from x 5 to x 40 may be obtained without any 
difficulty in manipulation. It is possible with transparent objects to use an objective 
of only 4 mm. focal length and attain a magnification of about x 75, but the difficulty 
of focussing by means of the camera rackwork is great. 

Fourth Method .—This method, which allows of magnification up to x 400, 
requires the use of a microscope and is therefore somewhat outside the scope of this 
paper. It will be sufficient to mention that the microscope is placed horizontally, 
and the camera without any lens is placed with its lens mount against the eyepiece. 
In order to keep the camera fairly rigid, and at the same time allow of its ready 
removal for observation through the microscope, it is placed upon a pile of paper- 
covered magazines and has a wooden bar with weights suspended from each end 
laid across the base-board. 

Illumination of Objbcts. —The method to be adopted for illumination depends 
chiefly upon whether the object is opaque or transparent, and secondly upon the 
detail required to be shown in the finished print. Transparent objects are usually 
photographed by transmitted light, and may be illuminated by (a) light passing 
through direct from the illuminant to the objective; (6) polarised light, by using a 
polariser and emalyser before and behind the objective; and (c) black background 
obtained by the use of a 4-inch condenser having a central stop to prevent direct 
light from the illuminant reaching the objective, while the object is illuminated by an 
annular cone of rays from the periphery of the condenser. 

When photographing opaque objects the light must be reflected by tbe object, 
which may be illuminated (a) by direct light from illuminant on the same side of 
the object as the objective; (5) by direct light with the use of a condenser between 
illuminant and object; (c) a Lieberknhn reflector fitted to objective. 

With objects which are not flat and require to be photographed with sharp 
detail in various planes, it will be necessary to reduce the aperture of the objective by 
placing black paper stops at tbe back which may be held in position by a small screw 
cap or a circular steel spring. 
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Since lenses of long focal length require a comparatively large even illumination 
when dealing with transparent objects, it is advisable to insert one or two pieces of 
ground glass between the illuminant and object. The increase in exposure necessi¬ 
tated by this addition is shown below: 

One piece of ground glass . x 1*3 

Two pieces of ground glass. x 1*5 

Bxposube. —The determination of the correct exposure required is a difficult 
problem in photomicrography, and up to the present no exposure meter has been 
produced which is of any use for the purpose. The exposure depends upon a number 
of factors, among them being—the colour of the object, the method of mounting 
illumination (transmitted or reflected), actinic power of illuminant, aperture of lens 
used, magnification, speed of plate, etc. 

By keeping a full record of the details of each exposure one soon acquires a 
series which is of great value in the determination of any exposure required for a new 
object. My own record contains spaces for twenty-one particulars in addition 
to a column for remarks," but it is rarely necessary to fill up more than half 
of these. 

The following table is an abbreviated form of my exposure record, and the 
figures given may be a guide to anyone commencing this work for the first time : 


Object. 


I Mouatiog.j Magn.; Method.! Illuminatiou.; Illuminant. Objective. Stop. Plato. lExpoauro. 


Coraillnc pebble j 

Dry 

2 

1 

Direct, re* > Incandescent j 111 mm. 

F. 8 

Imp. Ord 

2 min. 

Bromegraeii ... 1 

3 1 

1 

fleeted gas 

i Dark back- , Incandescent 

1 ground , gas | 

; Direct, re- ' Magnesium j 1X1-1-240 

F. 22 

Imp. N.F. 

5 min. 

WoTen linen ... 1 


9 

iJ 

F. 16 


12 in Mg. 

Ink and pencil | 

Xylol 

11 ; 

8 

fleeted. ' mm. 

! Direct, trans-, ^ watt, 50 u.p. 04 mm. 

1 mitted. ; 

1 Polarised I Magnesium 

4 mm. 

Imp. S.U. 

0 in Mg. 

marks 

Woven horsehair 

Balsam 

37 

3 


Thames 

30 in Mg. 

Olobigerlnia 

Dry 

19 i 

3 

i Lieborkuhn | ^ watt, 60 c.p. 22 mm. 

1*5 mm. 

mp. Urd.l 

10 min. 

Lions on haU-S' 
crown 

Mercury globules 
from Reinsoh 
test 0*0001 mg. 

o o 

3 

' Direct, re¬ 
flected 

Direct, trans* 4 mm. eye- 

mltted piece x 5 

4 mm. 

1 5 mm. in 
Abb«' con¬ 
denser 

1 Imp. 8.R. 

1 

! 

80 min. 


The Stag Beeweky, 
Pimlico, 


Discussion. 

Mr. W. F. Reid remarked that if all schools taught their students to make the 
best of such simple means as illustrated by Mr. Ward, it would be of great help. He 
had fitted up several kinds of apparatus, using a vertical camera, the great advantage 
being that it was less subject to vibration. 

With regard to illumination, the use of acetylene was to be recommended if a 
proper generator were available, as it worked very well. This method was adopted 
by the Italians in warfare. A great deal also depended upon the kind of light that 
was used, as it could be split up, and thuC different results obtained. One of the 
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difQouIties in photographing with invisible rays was the correct focusing of the 
apparatus. 

In the case of photographing insects, different results were obtained with ultra¬ 
violet rays with the visible lights cut off, and an excellent photograph of a poiftion of 
the insect could be obtained straight away, without mounting, with the reflected 
light cut off. 

Mr. Gilbard thought much better results in colour work could be obtained in 
different colour screens—that is, yellow, green and blue—were used. The latter 
especially was to be recommended, as this would sometimes bring out detail where 
yellow failed to do so. 


.f* 

NOTE ON THE SOLUBILITIES OF THEOBROMINE. 

By RAYMOND V. WADSWORTH. 

{Read at the Meeting, March 3, 1920.) 

In examining the properties of a sample of pure theobromine it was found that the 
figures obtained for the solubilities were, in certain cases, notably lower than those 
published. The solubilities to be found in the literature on the subject vary so much 
amongst themselves that a revision is necessary. With this aim in view I have 
redetermined the solubility in most of the commoner solvents. The original error 
seems to have been due chiefly to Mitscherlich, who, working with impure theo¬ 
bromine, obtained high solubilities, which have been copied by many authorities. 
The impurity in Mitscherlich’s alkaloid seems to have been caffein, for his high 
figures correspond with high solubilities for caffein. His figures are as follows : 



At]5-r>®c. 

At Boiling-noint of 
Liquid. 


Per Cent. 

Per Cent. 

Chloroform. 

— 

1-00 

Ether. 

0-006 

.... 

Water . 

0-160 

1-81 


Theobromine is only soluble with diflBculty in most liquids, and precipitates 
very slowly. Consequently high figures for solubilities at low temperatures can be 
easily obtained if care is not taken to allow a considerable time for precipitation 
after the liquid has been heated. Also low results will be obtained if solution is 
performed in the cold, unless due precautions are taken. The following is the table 
of solubilities worked out. All the figures were estimated on the same sample, which 
1 prepared and purified : 
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Solvent. 


Ether {0'720) ' 

Beszene . 

Trichl(»ethylene . 

Carbon tatraohloride ... i 

Chloroform ... { 

Alcohol (absolute). 

Alcohol (90per cent.) ... i 

Water . | 

Tetrachlorethane . 

Aniline . I 

Ether petroleum . | 


Solubility of Theobromine in Orme. 
per 100 c.c. at— 


16‘S® C. 

Boiling-point of 
Liquid. 

Per Cent. 

Per Cent. 

0003 

0-003 

0006 

0-010 

0-020 

0 030 

0 020 

0-040 

0060 

0-070 

— 

0-100 

— 

0-390 

0060 ‘ 

0-700 

0 090 

0-870 

0-650 

8-000 

Insoluble. 

Insoluble. 


The following are the chief examples of differences between my results and 
those of other chemists: 


Trichlorethylene — 

Per Cent. 

At 15 -5* C. 

Chloroform — 

... Up to 7 
0-02 

At boiling-point 

Alcohol (90 per cent.)— 

1-00 

0-07 

At boiling-point 

Water — 

2-13 

0-39 

At boiling-point 

1-81 

0-70 


Cowing-Scopes (Analyst, 1914,39> 12). 
Wadsworth. 

B. P. C., Allen, Thorpe, Mitsoherlich. 
Wadsworth. 

B. P. C., Blyth, Thorpe. 

Wadsworth. 

B. P. C., Blyth, Mitscherlicb. 
Wadsworth. 


The work was carried out in Messrs. Cadbury Bros. Besearch Laboratory, under 
Mr. A. W. Knapp, and I wish to thank the ffrm for their permission to publish the 
results. 


^ ^ 4 ^ 4 ^ 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOUHltALS. 

FOOD AND DRUGS ANALYSIS. 

Formation of jS-Hethylumbelliferone as a Reaetion of Acetylaoetic 
Acids and its Esters. V. Arregnine and E. D. Garcia. (Ann. Ohim. anal 
applf 1920, 2, 36-41.)—The oondenBation of the ethyl ester of aoetylaoetio aoid with 
resorcinol in presence of hydrochloric acid yields )3-methylttmbelliferone, which is 
characterised by giving an intense blue dnorescence in extremely dilate idkaline solu¬ 
tions. From 0*1 to 0*2 grm, ff resorcinol is mixed with 2 to 3 o.c. of the solution of 
the ethyl ester in concentrated hydrochloric acid, and the liquid heated for a few 
minutes up to boiUng-point, then cooled, diluted with a little water, and rendered 
alkaline with ammonia solution. The te.t is capable of detecting 0*00002 grm. 
of acetylaoetic acid or its derivatives in 1 c.c. of liquid, and the reaction is not given 
by acetone or j3>hydroxybutyric Eicid. In applying the test to urine 50 c.c. of the 
sample are acidified with 2 or 3 drops of hydrochloric acid, and shaken with 5 c.c. of 
carbon tetrachloride or chloroform. The extraction is repeated with 3 c.c. of carbon 
tetrachloride, and the united extracts are evaporated to 2 to 3 c.c., and heated with 
0*1 grm. of resorcinol and 2 c.c. of hydrochloric acid until the solution has 
evaporated. The liquid is then cooled, diluted, and rendered faintly alkaline with 
ammonia solution. C. A. M. 

Rapid Method of Estimating Water in Crude Camphor. K. W, Lane 
and 0. F. Lubatti. Soc, Chem, Ind,^ 1920, 39, 50t.)— Five grms. of the crude 
sample in coarse granular fragments are placed in a centrifuge tube having a barrel 
of 25 mm. and a narrow tube of 4 mm. internal diameter, the latter being sealed at 
the lower end and graduated. Besting on the coned junction between the narrow 
and wide parts of the tube is a small funnel of nickel wire gauze, on which 
is placed a piece of cotton-wool to act as a filter. Thirty c.a of benzene, previously 
saturated with water at laboratory temperature and centrifuged before separating 
the water in a separating funnel^ is then introduced into the tube containing the 
camphor, which it dissolves, and the whole is spun for a couple of minutes. The 
water in the sample is found in the narrow tube, any insoluble impurities being 
retained by the cotton-wool. The percentage of water is read off direct, and any 
particles of water which may have been retained mechanically by the wool or 
on the walls of the tube are disturbed by carefully stirring with a glass rod and 
a second reading taken. If a sample is very pure the gauze filter may be dispensed 
with. H. F. E. H. 

Cryscopie Method for the Determination of Cane Sugar. H. H. Dixon 
and T. 0. Mason. (Sdent Proc. Boy, Dublin 5oc., 1920, 16» No. 1, 1-8; through 
J. Soc, Chem, Ind.^ 1920, 39i 201a.)— -A method for the determination of cane sugar 
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in small volames of liquid is based on the faot that after inversion the depression of 
freezing-point of a cane-sugar solution is approximately doubled. Invertase is added 
to the sap or other liquid in the cold and the freezing-point determined, after which 
the mixture is incubated at 30^ C. for forty-eight hours and a second observation 
made. Advantages of the proposed method are that no treatment to eliminate 
proteins and other colloids is necessary, and that only a small volume of liquid— 
viz., about 2*5 c.c.—is required. Readings of temperature may be obtained with an 
error of ±0*003®, and 0*01® corresponds to 0*2 per cent, of cane sugar. 

Occurrence of Melecitose in Honey. C. S. Hudson and S. F. Sherwood. 

(J. Amer. Chmu Soc., 1920, 42, 116-125.)—It has long been known that bees 
collect manna during droughts when floral nectar is not abundant. In some mannas 
the rare trisacoharide melecitose has been found, and one sample from the Douglas 
fir of British Columbia contained as much as 70 per cent, of this sugar. It appears^ 
therefore, likely that some honeys should be found to contain melecitose, and this 
has actually proved to be the case. A sample of comb honey of the honey-dew 
type coming from Port Royal, Pennsylvania, crystallised solidly in nearly all the 
cells, the crystals proving to be pure melecitose, while two other samples of honey- 
dew honey from Maryland also contained melecitose crystals. The bees were found 
to collect a sweet fluid deposited on the young twigs of the Virginia pine {Pinus 
virginiana) by a soft scale insect or aphis, and this fluid itself contains melecitose. 
Since melecitose has already been identified in the manna of the European larch^ 
the Douglas fir, and the scrub pine, it may probably be present in the sap of most 
coniferous trees, it being assumed that the insects producing these mannas and 
exudations do not themselves synthesise the carbohydrate, although this remains to 
be proved. In the analysis of honeys suspected to contain melecitose, the cane 
sugar present, when estimated by the Clerget process, must be inverted by means of 
invertase and not acid, since invertase is without action on the trisaccharide, while 
acid hydrolyses it. In the future, when a honey is found by the analyst to show 
a large increase in reducing sugars after acid inversion, but a much smaller increase 
when using invertase, the presence of melecitose should be suspected. Again, no 
honey should be condemned as being adulterated with cane sugar on the sole basis 
of an increase in reducing sugars by acid hydrolysis, since the presence of the trisac¬ 
charide can equally well cause such an increase (see Hudson, J. Ind. and Eng, 
Chem.t 1910, 2, 143-6). Melecitose, after recrystallisation from hot aqueous alcohol 
and drying at 70® C., shows an + 88*2 and a melting-point of 148® C. After 
hydrolysis, 100 grms. of the sugar has the same reducing power as 69 grms. of 
d-glucose (/. Amer. Chem. Soc.^ 1918, 40, 1456-60). From these data the per¬ 
centage of melecitose in honey may be calculated. H. F. E. H. 

Rapid Method of Estimating* Lead in Cassia Oil. 0. F. Lubatti* 

(tT. Soc, CfiBTn, Ind,^ 1920, 39, 35-36t.) —Cassia oil exported from China is con¬ 
taminated with lead derived from the leaden vessels in which it is sold. For the 
rapid colorimetric estimation of this lead by means of ammonium sulphide 5 c.c. of 
the oil (or 2^5 c.c. if a preliminary test has indicated the presence of more than 
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0 025 per cant, of lead) are dilated to about 23 c.c. with 90 per cent, alcohol in 
a Nesaler cylinder of narrow diameter (2*5 cm.). The same amount of cassia oil 
free from lead is diluted in the same way in a second tube, 1 c.c. of ammonium 
sulphide solution added to each liquid, and a standard solution of lead in 90 per 
cent, alcohol (1 c.c. 0*0001 grm. Pb) is added to the blank until it matches 
the brown coloration of the sample under examination. The liquid is stirred three 
times after each addition of lead solution. The results thus obtained are slightly 
high, the average excess being 0*00018 grm. The amount of lead usually present in 
commercial samples ranges from 0*04 to 0*06 per cent. In a test experiment, in which 
a pure oil was left in contact with bright lead in closed tubes, which were shaken at 
intervals, the maximum absorption of lead was 0*074 per cent., and was reached 
after one month. C. A. M. 

Factors aflfectlngf the Oxygen Absorption of Linseed OIL A. de Waele. 
(J. Soc. Chem, Ind.^ 1920, 39, 48-50t.) —Since linseed oil on exposure to air not 
only takes up oxygen, but loses some as volatile products, it is to be expected that 
equilibrium conditions of the oxidised product with the surrounding atmosphere will, 
to some extent, be determined by the actual proportion of decomposition products 
present in the latter. A further factor which has to be taken into account is the 
probable formation of peroxides stable as such in the absence of water, decomposition 
taking place in the presence of water vapour. A series of determinations were 
carried out and described by the author, in which variation in weight on exposure 
under conditions of light and darkness were compared with the figures recorded for 
variation in atmospheric conditions, results being shown on curves for the differently 
treated oils. Circular filter papers 11 cm. in diameter were spotted with raw and 
variously treated linseed oils in such a way as to secure the minimum thickness of 
distribution by allowing the maximum of spreading to take place. The papers were 
then suspended by glass hooks and exposed to the air. It is to be noted, however, 
that the first series received exposure to light only for about eight out of the twenty* 
four hours, as the experiments were carried out in mid^ winter. Weighings were 
performed every twenty-four hours, and the variations in weight returned as per¬ 
centages on the weights of oil spotted on the papers. In the curves representing 
siccatised oils it should be noted that the drier was introduced in such a way as to 
ensure the minimum of polymerisation and oxidation. The results tend to show 
that the presence and nature of the drier does not affect the value of the periodic 
variation in weight after the first period of ten days in the presence of light, while 
the accelerating effect of daylight is clearly shown. It would also appear that the 
inverse reading of the pressure of water vapour in the atmosphere has for its main 
effect the influencing of the light” curves. Variation in the 'darkness” curves 
seems to be less dependent on the effect of the pressure of water vapour than on that 
of the relative humidity, while the relative stability of polymerised oil is clearly 
shown. The author is of the opinion that the liberation of free fatty acid on oxidation 
is improbable, the high acid viJues observed in oxidised oils being more probably due 
to groupings which under suitable conditions of hydrolysis, such as in neutralisation, 
would function as carboxyl or hydroxyl groups. Such hydroxyl groups attached to 
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ring nuclei formed by inner polymerisation subsequent to oxidation would function 
in the same way as phenolic hydroxyl groups, the existence of which are strongly 
indicated by the high acetyl values of oxidised oils. The samples used for the 
experiments were raw linseed oil (no drier),' raw linseed oil containing 0*1 per 
cent. Mn, raw linseed oil containing 0*5 per cent. Pb, raw linseed oil containing 
0*1 per cent, Pb and 0*0023 per cent. Mn, and, finally, polymerised linseed oil free 
from oxidised oil or drier. H. F. E. H. 

Hours of Labour as affectingr Composition of Milk. 6. C. Jones. {Dairy- 
man^ 1920, 42 , 232.)—The author publishes the following table showing the average 
composition of milk passing through his hands during the ten years ending with 1918. 
They agree within about one in the second decimal place with those published in 
the Analyst by Richmond over a period of ten years: 


Composition of Milk. 



Morning. 

Afternoon. 

Fat. 

Non-fatty solids. 

Fat. 

Non-fatty solids. 

January . 

3-62 

8-95 

3-91 

8-95 

February. 

3-54 

8-95 

3-84 

8-94 * 

March . 

3-49 

8-93 

3-80 

8-93 

April . 

3-43 

8-89 

3-76 

8-87 

May . 

3-31 

8-92 

3-76 

8-91 

June . 

3-26 

8-91 

3-74 

8*87 

July . 

3-40 

8-81 

3-80 

8-75 

August . 

3-49 

8-79 

3-94 

8-74 

September. 

3-61 

8-86 

4-05 

8-84 

October . 

3-71 

8-93 

411 

8'92 

November. 

3-82 

8-96 

4-14 

8-95 

December. 

3-77 

894 

1 

4-02 

8-94 


The purpose of the paper is to show that recent alterations in the hours of 
agricultural labour tend to exaggerate the difference in composition of morning and 
afternoon milk, due to the fact that the interval between morning and afternoon 
milking is shorter, and that between afternoon and morning milking longer. That 
unequal milking periods exaggerate the difference in composition between morning 
and afternoon milk has long been known, Monday morning’s milk being notoriously 
poor, due to early milking on Sunday afternoons. 

That the shortened hours of agricultural labour would have the effect described 
was to be anticipated, therefore, and the author states that he has for some months had 
evidence that they were operating to an appreciable extent, but whilst milk was at 
its best in mid-winter even morning milk was of fair quality. In February, however, 
the author’s morning samples averaged only 3*32 per cent, of fat, or 0*22 per cent. 
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%eIow the decennial average; hit afternoon ones 4*06 per cent., or 0*22 per cent, 
^^bove the decennial average. If these results prove typical, this would appear to 
•demonstrate that the average composition of milk has undergone no change, but ttiat 
morning milk is poorer than formerly. 

Carbonie Aeid and Carbonates in Cow’s Milk. L. L. Van Slyke and 
J. C. Baker. (/. Biol Chem,, 1919, 40, 3S5-844; through J. Soc. Chem, Ind., 1920, 
39, 130a,) —The carbon dioxide of milk may be estimated by the process 
originally proposed for the estimation of carbon dioxide in blood plasma (Van Blyke, 
J. Soc, Chem, Ind,^ 1917, 36, 944). Milk is drawn from the cow’s udder into a 100 c.o« 
cylinder so as to fill the cylinder from the bottom upward, thus avoiding mixture 
with air or loss of carbon dioxide. Two c.c. of this milk is transferred with precautions 
against loss of carbon dioxide into the Van Slyke carbon dioxide apparatus {he, di,) 
and treated with a 20 per cent, solution of lactic acid. This is found a more satisfactory 
method of liberating the carbon dioxide than by employing sulphuric acid, which clots 
the milk into large lumps. The carbon dioxide content of milk varies over a wide range; 
a normal value is regarded as about 10 per cent, by volume. The degree of acidity 
tends to decrease with an increase of carbon dioxide. The carbon dioxide may be 
completely removed by exhaustion from a thin film of milk which is kept in motion. 
After pasteurisation the carbon dioxide content of the milk falls, but the hydrogen 
in concentration remains the same. The suggestion is advanced that the carbon 
dioxide content of milk might afford a means of distinguishing heated from normal 
milk. Probably the carbon dioxide of milk is present as a mixture of 1 part of 
•carbonic acid to 2 of sodium bicarbonate. * 

Conditions causing Variation in Beaetion of Freshly Drawn Milk. 
L. L. Van Slyke and J. C. Baker. (/. Biol Chem,, 1919, 40, 345-355 ; through 
J, Soc, Chem, hid,, 1920, 39, 130a.) —In over 300 samples of fresh milk the 
value of Pb varied from 6*50 to 7*20, being under 6*76 in 80 per cent, of the samples. 
In the case of twenty cows it was found that the reaction of the milk from different 
quarters of the udder varied greatly, but in most cases the variations were not large. 
In general a decrease of acidity is associated with a marked tendency towards a 
decrease in specific gravity, and in percentage of fat, total solids, solids-not-fat, 
caseinogen, and lactose, but an increase in proteins other than caseinogen and in ash 
and chlorine. These changes are such as would be expected if blood serum or lymph 
were added to normal fresh milk. Abnormal conditions of the udder might cause 
such additions. Examination of milks of low acidity, Ph above 6*80, indicates that 
the reaction is accompanied by the presence of large numbers of leucocytes, though 
the reaction in such cases may be neutralised by the presence of large numbers of 
Acid-producing streptococci. 

Detection of Abnormal Milk based on Hydrogen Ion Concentration. 
J. C. Baker and L. L. Van Slyke. (/. Biol Chem,, 1919, 40, 357*371 ; through 
J. Soc, Chem. Ind,^ 1920, 39, 130a.)— One drop of a saturated solution of dibromo- 
^-cresol-sulphon-phthalein (bromo-cresol purple) in water is added to 3 c.o. of xnttk 
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and the colour observed. Normal fresh milk gives a greyish-blue colour. The^ 
production of a darker or lighter colour seems to awaken suspicion in regard to the 
normal character of the milk. The colour is made lighter by acids and formal¬ 
dehyde, and by heating above the usual point of pasteurisation. The colour is of 
deeper blue in the case of milk from diseased udders, watered milk, skimmed milk, 
and milk containing alkaline salts. The method has been applied to 570 samples 
of market milk and has given trustworthy results. Colour standards can be 
prepared. 

Determination of keeping Quality of Milk. J. C. Baker and L. L. Van 
Slyke. {J. Biol. Chem., 1919, 40, 373-382; through Soc. Chcm. Ind,, 1920, 39, 
130a.) —Bromo-cresol purple (see preceding abstract) can be used to measure 
approximately and relatively the keeping quality of milk. The test is applied as 
given in the preceding paper, with the modification that the pipettes and tubes 
employed must be sterilised before use, and that the samples under test must be 
incubated for a given time at 18® to 20° C. The milk is examined for change of 
colour at twenty-four hour intervals. The main factor shown by this test as related 
to keeping quality is production of acid, but additional factors to be observed are 
coagulation of caseinogen, digestion of caseinogen, production of alkali and gas, and 
development of abnormal odour or taste. In the development of acidity four stages 
of progress are distinguishable through change of colour. In comparing this test 
with the bacterial count, it is found that in general large numbers of bacteria and 
increase of acidity are in fair correlation. 


Composition of Hubbard Squash Seed Oil. W. F. Baughman and G. S. 

Jamieson. (J. Avier. Cliem, Soc., 1920, 42, 152-ir)7.)-~Hubbard squash (Cucurbita 
maxima) belongs to the pumpkin and watermelon family; the seeds yield about 
36 per cent, of oil, having the following physical and chemical properties : 


Sp. gr. at 25725 ° C. ... 

. 0-9179 

Ml) 26" C. . 

. 1-4714 

Acid value . 

. 0-50 

Saponification value ... 

. 191-5 

Iodine value (Hanus) 

. 121-0 

Reichert-Meissl value 

. 0-37 

Polenske value 

. 0-39 

Acetyl value. 

. 27-8 

Unsaponifiable matter 

••• ••• ••• 1*06 per cent. 

Soluble acids 

. 0-33 

Insoluble acids 

») ,, 

. 94-66 . 

Unsaturated acids ... 

. 76*45 

Saturated acids 

1 Vf ,, J J 

. 18-37 „ „ 


The amounts of the different fatty acids present were as follows, calculated as 
percentages of the oil: Palmitic acid, 12-12; stearic acid, 5-86 ; arachidic acid, 0*02 • 
oleic acid, 34*09 ; linolic acid, 43*34. W P fl * 
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Okra Seed Oil. G. S. Jamieson and W. F. Baugrhman. (/. Amer. Ghem. 
*Soc,, 1920, 42, 166-170.)—A sample of okra seed {Abelmoschm esculentus) obtained 
■from Avery Island, La., yielded 15*60 per cent, of greenish yellow oil, having the 
following physical and chemical properties : 


Sp. gr. at 25®/25® C. ... 

. 0-9172 

Md 25* c 

. 1-4702 

Acid value . 

. 1-42 

Saponification value ... 

. 195-2 

Iodine value (Hanus) 

. 95-2 

Heiohert-Meissl value 

. 0-26 

Polenske value 

. 0-23 

Acetyl value. 

. 21-4 

Unsaponifiable matter 

. 0-37 per cent. 

Soluble acids. 

. 0-14 „ „ 

Insoluble acids 

... ... ... ... 96-2 ,, „ 

Unsaturated acids 

... ... ... ... 67-33 t, „ 

Saturated acids 

. 29-22 „ „ 


The quantities of the different fatty acids, calculated as percentages of the 
original oil, were as follows: Palmitic acid, 25*82; stearic acid, 2*62; arachidio 
acid, 0 05; oleic acid, 41*86; linolic acid, 25'47. Specimens of oil obtained from 
three other samples of the seeds yielded similar results. The oil gives a coloration 
with Halphen’s reagent. W. P. S. 

Estimation of Small Quantities of Nitrous Acid, especially in Salt Meat. 
F. Auerbach and G. Riess. (Arheiten a, d. Beicligeswidheitsamtc, 1919, 51, 532; 
through Che77u Zeit Ubersichty 1920, 44, 17.)—The quantitative colorimetric 
estimation of small quantities of nitrites with Tr^phenylenediamine is most successful 
in presence of sodium acetate and acetic acid in known concentration. For the 
estimation of nitrites in salted meat, the carefully prepared extract must be freed 
from dissolved albumen and coloured substances by treatment with a colloidal 
solution of ferric hydroxide. The clear hltrate contains 95 per cent, of any nitrite 
which may have been present in the meat. Meat pickled for many weeks contains 
only minute traces of nitrite. If more than 15 mg. per 100 grm. should be found, 
there is ground for suspicion that the meat has been treated with nitrites. 

G. C. J. 


BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Testing* the Amylolytic Action of the Diastase of Anperffillns 
(Taka-Diastase). S. A. Waksman. (/. Amer. Cliem. Soc., 1920, 42, 293-299.)— 
The various diastatic enzymes differ in their mode of action towards starch, particu¬ 
larly as regards the relative quantities and rates of formation of the intermediate 
and final products. In this sense it is convenient to differentiate between the 
amylolytic (liquefying) and the saccharifying powers of the commercial diastatic 
preparations. The measurement of saccharifying power has formed the subject 
of many exact researches, but the measurement of amylolytic power leaves much to 
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be desir^ in the way of refinement, and this property is the essential one in the* 
valuation of diastatio enzymes applied to the textile industry. The Lintner method 
for measuring the saooharogenio action should not be used for comparative studies of 
different enzymes, since the end products are not the same in all cases. Most of 
the methods hitherto employed for estimating the starch liquefying power depend on 
the use of iodine for determining the end point, and the indications are somewhat 
arbitrary. In the method now described the end point taken to indicate the com¬ 
plete destruction of the starch is the change of the opaque starch paste into a clear 
solution. To facilitate the recognition of this point it is found to be convenient 
to dye the starch with neutral red. About 50 to 100 grms. of dry potato starch in 
a large porcelain dish are wetted with 100 c.c. of a 0*5 per cent, solution of neutral 
red ; the starch is allowed to absorb all the colour, and then washed repeatedly with 
water until the supernatant liquor remains almost clear. The dyed starch is then 
dried. For the test a 2 per cent, starch paste is made by stirring the coloured starch 
with a little cold water, gelatinising with boiling water, boiling for ten minutes, and 
making up to the required volume. The paste is introduced in portions of 10 c.c. 
each into large test-tubes, which are then placed in a thermostat at 40C. When 
the correct temperature is reached, increasing quantities of the diastase solution are 
added to the tubes, and these are well shaken and replaced in the thermostat. The 
end of the reaction, indicated by the clearing up of the colour, is best observed 
by comparing the liquefied and unliquefied tubes, holding the tubes in the light. 
The times (T) at which the various tubes become clear are recorded in conjunction 
with the quantities of enzyme solution (E) present, and it is found that E x T » a 
constant K. Then if F => enzyme value at 40^ C.; D » dilution multiple of the 
original enzyme solution ; t » standard time (30 minutes); E » quantity of diluted 
enzyme solution used; and T « the corresponding time of liquefaction. 


D. t T>.t 

E. ^ K. 


In this way the results may be checked by taking the average of several tubes 
containing different amounts of enzyme. The method is particularly suitable for the 
study of enzymes which have a starch liquefying power rather large in comparison 
with the saccharifying power, as, for instance, ** Taka-diastase.’' J. F. B. 


Guanidine Content of Fasces in Idiopathic Tetany. J. S. Sharpe. 

{Biochem. /., 1920,14, 46.)—The work of Paton and Findlay (Quart. J. Exp. Physiol, 
1917, 10, 3) has made it probable that the condition of tetany may be due 
to gastro-intestinal disturbances associated with the absorption of guanidine 
from the intestinal tract. The author has examined the feeces of normal children 
and of children suffering from tetany, with the result that he finds the average 
percentage of this base in the four tetany oases was 0*075 per cent, of the moist 
fsDces, whilst in the six normals only faint traces, averaging 0*007 per cent., were 
detected. The average daily excretion of guanidine by the bowel in children suffering 
from tetany was 0*018 grm. as dimethyl guanidine. The following method was 
employed : 30 to 50 grms. of the moist faeces were mixed in a mortar with 100 c.c. 
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^ 6{ water, a little chloroform and thymol added, and the whole dialysed with a parch- 
ment membrane for three days surrounded by. 200 o.c. of water. The dialysate is 
then removed, and more water added for a further two days, the mixed dialysates 
being united and evaporated to a syrup. Ammonium, potassium, and excess of 
sodium were removed with chloroplatinio acid, and the platinum removed with 
sulphuretted hydrogen, which is evaporated off, and the bases then precipitated with 
ssturated alcoholic picric acid. Dimethylguanidine crystals separate almost imme¬ 
diately as small bunches of yellow needle-shaped crystals, which are very insoluble in 
water, melt at 230® C., and contain 25 per cent, of nitrogen. A loss of about 5 per 
cent, is incurred by this method, as found by adding known amounts of a guanidine 
salt to normal faeces, and may be allowed for. An advantage of the method is the 
elimination of all suspended matter without the use of precipitants. 

H. F. E. H. 

Detection of Indlcan in Urine and Blood. A. Jolles. {Med. Klinik, 1919 
16, 814; through Chem, Zeit. Ubersicht, 1920, 44, 37.)—Instead of converting the 
indican into indigo according to the methods of Obermayer and Jaffe, the author 
recommends the following method. The indican of urine consists principally of 
potassium indoxylsulphate, which when submitted together with thymol to oxida¬ 
tion by means of ferric chloride yields 4-oymol-2 indolindolignon. This substance 
forms with one molecule of hydrochloric acid a deep violet dye, which is produced 
when the chloroform extract of the urine or blood is treated with thymol, fuming 
hydrochloric acid and ferric chloride. G. C. J. 

Analysis of the Swimming Bladder of the Red Mullet. L. and D. 
Leroux. (Amu CMm. anal. 1920, 2, 47-48.) —The swimming bladder of a 

specimen of red mullet (Trigta pint) had the following composition: Water, 41’65 ; 
nitrogen, 4*14 ; fat, 30*36 ; and mineral matter, 1*05 per cent. The ash contained 
22*2 per cent, of phosphoric acid (PgOg), 44*7 per cent, of potassium oxide, and 
20*8 per cent, of sodium oxide. C. A. M. 


ORGANIC ANALYSIS. 

Analysis of Acetone by Messinger’s Method. L. F. Goodwin. (/. Amer. 

Chem, Soc., 1920, 42, 39-45.)—The following procedure, which is practicedly the 
standard recommended generally, gives trustworthy and concordant results in the 
estimation of acetone by this method. A quantity of aqueous acetone solution, 
containing from 30 to 40 mgrms. of acetone, is added to 50 c.c. of y sodium 
hydroxide solution contained in a stoppered bottle. After five minutes, about 20 
per cent, excess of iodine solution is added while the mixture is shaken 
continuously. The bottle is then stoppered, and, after a further twenty minutes, 
25 c.c. of 2N sulphuric acid are added to neutralise the sodium hydroxide, an excess 
of 0*8 to 0*4 0 . 0 . of the acid is then introduced, and the iodine is titrated with ^ 
thiosulphate solution. Each c.c. of iodine solution is^equivalent to 0*96747 mgrm. 
of acetone. Methyl and ethyl alcohols, if present, combine with a certain amount of 
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iodine. Eakshit (Analyst, 1916, 41, 246) has shown that a correction of 1-6 c.c. of 
iodine solution must be me.de for each c.c. of ethyl alcohol, and the author finds 
the correction for each c.c. of methyl alcohol is 1 c.c. of iodine solution. 

W. P. S. 

Micro-Method for the Estimation of Acetone. M. Richter-Qiiittner. 

i^Biochem. Zcitsch.^ 1919, 93, 163-172; through J, Soc, Oiem, Ind.^ 1920, 39, 206a.) 
—A micro-method in which 1 to 2 c.c. of urine and 1*5 to 3 c.c. of alkali need only 
be used. The urine is distilled once with steam in the presence of acetic acid and a 
second time with dilute sulphuric acid. Blood or plasma need only be distilled 
once, and instead of the steam, air is passed through the heated fiask. The titration 
of the distilled acetone is carried out with iodine and sodium thiosulphate ; 
0*1 mgrm. of acetone in 100 c.c. can be estimated with accuracy by this method. 
The quantity of urine and blood used must not contain less than 0*04 mgrm. of 
acetone. S. P. H. 

Determination of Amino Acids by Means of the Hydrogen Electrode. 

£• L. Tague. (/. Amer, Ghem. Soc., 1920, 42, 173-184.)—The colorimetric methods 
for the estimation of hydrogen ions do not differentiate between the excess of alkali 
necessary to overcome hydration and the amount of alkali necessary to neutralise 
the solute. Strictly speaking, neutralisation consists in bringing the concentration 
of hydrogen ions to 1 x lO""^ grm. per litre, or P„ = 7*00. Amino acids, however, 
require the presence of an excess of hydroxyl ions before they will show their maxi¬ 
mum acid characteristics, or an excess of hydrogen ions before they will show their 
maximum basic nature. In the titration of amino acids, even in the presence of 
formaldehyde, a certain proportion of the added hydroxyl ions are used up in bringing 
the solvent itself to the hydroxyl ion concentration required for complete neutralisa¬ 
tion of the solute. The hydrogen electrode furnishes a means for the accurate 
determination of this factor. The ionisation equilibria of an amino acid are produced 
by its functions as an acid, as a base, and as an inner salt, and the inner salt tends 
to hydrate as the solution approaches the point of neutrality. As soon as the con¬ 
centration of the hydroxyl ion is sufficient to reduce the concentration of the hydrogen 
and hydroxyl ions, resulting from the dissociation of the inner salt, to the same value 
as that of the ions in pure water, the solute has been quantitatively neutralised. 
The investigation of the amino acids resolves itself into a study of three factors: the 
behaviour of (1) the solute plus solvent, (2) the solvent alone, (3) the solute alone, 
the value of the third being calculated from the difference between the other 
two. An hydroxyl ion concentration of about 2 x 10 - (Pi, = 12*5) will suppress to a 
negligible quantity the basic ionisation of the sodium salts of the amino acids and 
thus make possible a more exact quantitative determination of the diamino acids, as 
well as of others containing strongly negative groups. Sufficient standard alkali is 
added to a definite volume of the aqueous solution of the amino acid to give it a P„ 
value of about 12*5. Then Jbo an equal volume of water the same standard alkali 
solution is added in an amount sufficient to give it the same P„ value, care being 
taken to add sufficient water to the blank solution to make its final volume the same 
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fts that of the amino acid solution containing the alkali. The difference between the 
c.c. of alkali used in the two liquids adjusted to the same value gives the quantity 
of alkali required to neutralise the amino acid. The apparatus used comprised a 
Kohlrausch slide wire bridge, a type B (No. 2,500) Leeds and Northrup galvanometer, 
a Weston millivoltmeter and multiplier, Edison storage cells and the hydrogen and 
normal calomel electrodes made according to the directions of Hildebrand, Deci- 
normal solutions of the amino acids and sodium hydroxide were employed and the 
initial volume of liquid was in all cases made up to 100 c.c. The electrode vessel 
was protected from the carbon dioxide of the air by a rubber stopper through which 
the electrodes and the tips of the burettes were inserted. Hydrogen gas was passed 
through the liquid in the electrode vessel at a constant temperature of C. until 
equilibrium was attained and the constant potential was noted. This required 30-60 
minutes, the vessel being continuously shaken at the rate of 50-60 strokes per minute. 

J. F. B. 

Reagents from n-Butyl Alcohol, R. Adams and C. S. Marvel. {J^ Amer, 
Chein, >Sot\, 1920, 42, 310-320.)—n-13utyl alcohol is now available in commercial 
quantities as a product of the fermentation of starch in the manufacture of acetone 
and a number of organic chemical reagents may be prepared, starting from 7 t-butyl 
alcohol as the raw material. For instance, butyl bromide is obtainable in almost 
quantitative yields and is easily converted into butyl cyanide. This product by 
reduction readily gives n-amylamine, or by hydrolysis with alkali, or by treatment 
with sulphuric acid and an alcohol it will give 7£-val6ric acid or its esters respectively, 
compounds which have always been difficult to obtain in the pure state. By the 
reduction of ethyl 7i-valerate, n-amyl alcohol can be produced in good yields. Thus 
it is possible to obtain directly or indirectly the various w-amyl derivatives which 
have only rarely been available to the organic chemist. Another group of compounds 
most readily synthesised by means of n-butyl alcohol are ?i*caproio acid and its 
derivatives. Caproic acid is interesting on account of its wide distribution in many 
fats and oils. Its a-amino derivative, known as nor-leucine, occurs among the hydro¬ 
lytic products of brain protein. Pure caproic acid can be very readily prepared by 
condensing ri-butyl bromide with ethyl malonate to form 7i-butylmalonic ester, then 
saponifying and decomposing this latter compound. The a-bromocaproic acid is best 
obtained by the bromination of n-butylmalonic acid and subsequent loss of carbon 
dioxide. The a-amino derivative (nor-leucine) is made directly from the bromo- 
caproic acid. Detailed directions for the preparation of the compounds enumerated 
above are given in the paper. J. F. B. 

Deterioration of Cotton on Wet Storage. N. Fleming and A. C. Thaysen. 

{Biochem, 1920, 14> 25-28.)—Exposure to damp renders cotton brittle and 
short fibred and increases its alkali solubility. Loss amounting to 10 or 15 per cent, 
is often thus entailed in the shape of exceptional short fibres, the so-called 
Bacteria are responsible for this deterioration, which can be prevented if the moisture 
content of the cotton is reduced below 9 per cent. The present paper deals wi^h 
the results obtained in the investigation of the bacterial changes and with a method 
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for the quantitative determination of such deterioration. Direct mioroscopio 
examination, even with an oil-immersion lens, was found impracticable owing to 
the minute size of the attacked fibres, and it was therefore found necessary to make 
use of Gross and Sevan’s viscose process for the preliminary treatment of the 
material as employed by Balls for the demonstration of the daily layers of growth 
in the cotton hair-cell wall; so treated the cotton fibre swells to about five times its 
normal size. From 0*1 to 0*3 grm. of the sample is boiled for a short time in 1 per 
cent, caustic soda solution, washed in running water, and then dipped in 1 per cent, 
acetic acid, and again washed. After squeezing out excess water, the sample is 
treated in a small, wide*mouthed, glass-stoppered bottle with 1*5 c.c. of 15 per cent, 
caustic soda and 1*5 c.c. of carbon bisulphide. In this mixture the fibres are left 
for fifteen to forty-five minutes and are then ready for microscopic examination, a 
drop of water being allowed to diffuse under the cover-glass after mounting the fibres. 
Photographs are appended showing the appearance of the cotton. The method may 
be made quantitative as regards detection of admixed damaged fibres by treating as 
above described and following the average of ten counts from each preparation under 
the microscope. Mixtures of known composition were thus examined, and extremely 
close results obtained. Further details of the technique will be published later. 

H. F. E, H. 

Quantitative Estimation of Traces of Dichloroethyl Sulphide (Mustard 
Gas) in Air. M. Yablick, G. St. J. Perrott. and N. H. Furman. (J> Amer. 
Chem, Soc., 1920, 42) 266-274.)—The method consists in reducing a 1 per cent, 
solution of seleniouB acid in diluted sulphuric acid (1 :1 by volume) by means of the 
dichloroethyl sulphide vapour to an orange-red suspension of selenium, the solution 
being heated to about 85^ C. to facilitate the reaction. By means of the nephelo- 
meter the mustard gas can be detected down to the limit of 0*005 mgrm., and 
amounts from 0*01 mgrm. to 0*001 mgrm. can be estimated with a fair degree of 
accuracy. The standard solutions of dichloroethyl sulphide in 1:1 sulphuric acid 
contained 0*0078 and 0*00078 grm. per 100 c.c. respectively. To 5*8 c.c. of the 
standard solution were added 4*2 c.c. of sulphuric acid 1:1, and 10 o.c. of selenious 
acid solution containing 1*0 grm. of selenium dioxide per 100 c.c. of 1:1 sulphuric 
acid. The mixture was heated at 85^ C. for ten minutes, then cooled and examined 
in the nephelometer. For the absorption of mustard gas from air, the bubbling 
apparatus was designed to pass the air at the rate of 1 litre per minute. Ten c.c. of 
the absorbing agent was placed in the bubbler and the air mixture passed through it 
for ten minutes. The liquid from the bubbler was then made up with sulphuric 
acid so as to yield 20 c.c. of a 1 per cent, solution of selenious acid in sulphuric acid 
1:1 by volume. When comparing the efficiencies of various absorption reagents 
a 1 per cent, of selenious acid in water was first adopted, but it was found that a 
1 per cent, solution of selenious acid in 1:1 sulphuric acid gave more consistent 
results as an absorbing medium. The selenious acid solution should not be used 
until twentyofour hours after making up, but it is then stable for at least two weeks^ 

J. P. B. 
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Estimation of Cyanides, Cyanates, and Bromides in the Presence of Each 
Other. 6. Velardi. {Gazz. Chim* Ital.^ 1919, 49, 317.)—Cyanides are estimated in 
an aliquot part of the alkaline solution by the ordinary method of Liebig. Another 
portion is exactly neutralised with acetic acid, and the total volume of silver nitrate 
solution required by the bromides, cyanides, and cyanates together is determined by 
Mohr’s method. A third portion is acidified with nitric acid, and the cyanides and 
bromides estimated by titration with silver nitrate by Volhard’s method. Cyanates 
are not precipitated by silver nitrate from an acid solution. The amount of bromides 
is then found by difference. C. A. M. 

Estimation of Organic Chlorine or Bromine by the Chromic Acid 
Method. P. W. Robertson. {Chem, News, 1920, 120, 54.)—The author has 
previously described a method (Analyst, 1915, 40, 413) depending on heating the 
substance with chromic anhydride and concentrated sulphuric acid in a simple 
apparatus, absorbing the volatile halogen compounds thus produced in a solution of 
sodium hydroxide containing hydrogen peroxide and then titrating with ^ silver 
nitrate. The chromic acid maybe replaced by potassium dichromate. Whereas per* 
hydrol was formerly recommended because few other commercial brands of hydrogen 
peroxide were chlorine-free, the author now recommends the use of a cold, freshly 
prepared solution of sodium peroxide, which is almost invariably halogen free. 
Finally, solutions of silver and of thiocyanate are recommended in place of ^ 
solutions. Trouble has sometimes been found with liquid substances, which are apt 
to be oxidised with explosive violence. This can be avoided by covering the substance 
with a rather large amount of dichromate and running in the cooled acid very 
quickly, cooling the reaction vessel in melting ice. G. C. J. 

Estimation of Fluorine in Organic Substances. E. Patemd. (Oazz. Chim» 
Ital., 1919, 49, 371.)—The combustion of organic substances containing fluorine in 
Bert helot’s calorimetric bomb with oxygen under a pressure of 25 atmospheres does 
not give good results in the presence of water or of alkaline solutions. If, however, 
the combustion is made in presence of a mixture of potassium iodide and iodate, and 
the liberated iodine titrated with sodium thiosulphate solution an accurate estimation 
of the fluorine is possible. G. A. M. 

Estimation of Glycerol in Presence of Trimethyleneglycol. C. A. Rojahn. 

(Ber., 1919, 62, 1454; through Chem. Techn. Ubersicht, 1920, 44, 4.)—Glycerol 
obtained by the fermentation process may contain trimethyleneglycol, and the crude 
liquors obtained in the process are likely to contain it in appreciable amount. In 
such glycerol and such liquor, therefore, it is useless to attempt to estimate the 
glycerol by Zeisel’s method, because trimethyleneglycol is converted almost quanti* 
tatively into di*iodopropane, so that the presence of 1 per cent, of trimethylene* 
glycol will cause glycerol to be overestimated by 2*42 per cent. The oxidation 
method may be employed for the analysis of such mixtures, but the most important 
estimation is that of distillable glycerol. G. C. J. 
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Estimation of Paraffins in Commercial Toluene. E. Lewis. (*/. Soc. 
Chem. lnd,y 1920, 39, 60t.)— The author refers to the paper by H. G. Evans 
(Analyst, 1920, 54), and describes a method in use in many of the T.N.T. factories 
during war time. The estimation was actually carried out on the mononitrotoluene^ 
and the paraffin content calculated back to the original toluene. One litre of the 
mononitro compound was submitted to fractional distillation in a three-section 
Young’s evaporator column, collecting that portion which distilled below 160® C. 
The distillate consisted of a small amount of the mononitro compound, together with 
the whole of the unnitrated toluene and paraffin. Extraction with 90 per cent, 
sulphuric acid removes the nitrotoluene, while sulphonation with 20 per cent, oleum 
and subsequent extraction with 90 per cent, sulphuric acid removes the toluene, the 
residual paraffins being weighed, and a solubility correction applied. Sulphonation 
of a large amount of toluene, which is difficult to regulate, is thus avoided, and, 
if required, the unnitrated toluene may be estimated by weighing before and after 
sulphonation. The paraffin present in toluene supplied by the Gas, Light, and 
Coke Co., Beckton, was found to consist almost entirely of isomeric octanes, which, 
in spite of surviving the initial nitration, were decomposed during the more vigorous 
final nitration of the toluene into trinitrotoluene. H. F. E. H. 

Estimation of Paraffins in Commercial Toluene. H. G. Colman. 

{J. Soc. Chem, Ltd., 1920, 39, 50t.) —The method described above (see preceding 
abstract), whilst giving a fairly accurate estimation of the true parafiln hydrocarbons 
(C„H 2 n+ 2 ) in commercial toluene does not give a correct figure for the total 

percentage of saturated aliphatic hydrocarbons in the original toluene. Since these 
consist not only of true paraffins, but also to a considerable extent of cyclo<paraffins, 
these are to a very material extent attacked and removed, both in the original nitra¬ 
tion of the toluene, and in the subsequent treatment with 20 per cent, oleum, 
•described by Lewis. 

H. F. E. H. 


INORGANIC ANALYSIS. 

Formation and Nature of Black Antimony Sulphide. F. de Bacho. 

(Annali Chim, Applic., 1919, 12, 143-162.)—The transformation of red antimony 
sulphide into the black modification takes place under varying conditions. When 
it is dried in a current of carbon dioxide or hydrogen sulphide, the change takes 
place at about 207® to .212®0. The sulphide loses about 1 per cent, in weight 
(about the same as in vacuo over sulphuric acid), and there is no material difference 
in the loss at 150® C. or 300® C. The presence of 50 per cent, of antimony chloride 
lowers the temperature of transformation to 115® C. Similarly, in the preparation 
of the black sulphide by precipitation, the process is promoted by the presence of 
antimony chloride, whether added as such, or formed by ad^ng hydrochloric 
acid or ammoniun chloride. In this case a reaction takes place between the red 
antimony sulphide and the antimony chloride, which is probably as follows: 

2Sb283 + 2SbCl3-> 6Sb + 
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In the formation of the black modification by the dry method^ in the absence of 
antimony chloride there is slight dissociation, with the liberation of metallic 
antimony, but this is not capable of gravimetric estimation by the ordinary analy* 
tioal methods. This liberated antimony dissolves in colloidal form as a solid solution 
in the antimony sulphide, and thus forms the black modification. There is no 
pronounced difference in the sp. gr. of the two modifications. The sp. gr. gradually 
rises with the temperature of heating, but there is no sudden rise when the change 
into the black modification occurs. G. A. M. 

Volumetrie Reduction Method with Arsenious Acid. F. de Bacho. 

(Annali Chim, Applic,^ 1919, 12, 153-174.)—A new method of estimating oxidising 
substances is based upon their reduction by means of arsenious acid in the presence 
of hydrochloric acid, and direct titration of the excess of the reagent by means of 
potassium bromate— 

2 KBr 03 + 2HC1 -f- 3 As^Og-^ 2KC1 + 2HBr + 

Methyl orange, which is decolorised by a slight excess of free bromine, is used as 
indicator. To prevent loss of arsenic chloride by volatilisation the amount of free 
hydrochloric acid in the solution must not exceed 12’8 per cent. At 15 per cent, the 
loss was 0*44 per cent., and at 19*4 per cent, it was 48*48 percent. For the estima¬ 
tion of permanganates the concentration of the acid may vary between 5 and 14 per 
cent,, but a large excess of the arsenious solution must be used. Oxidation is 
complete in five to ten minutes at the ordinary temperature, and the liquid is then 
diluted and titrated with ^ potassium bromate solution until a yellow coloration 
appears. It is then titrated with the arsenious solution until the colour disappears, 
and finally titrated back with the bromate solution, after the addition of 2 drops of 
0*1 per cent, methyl orange solution. In estimating manganese dioxide in pyro- 
lusite by this method 0*1 grm. of the finely powdered sample is treated with 40 c.c. 
of ^ arsenious acid solution, 15 c.c. of water, and 25 c.c. of concentrated hydro¬ 
chloric acid, and boiled under a reflux condenser until solution is complete, after 
which the liquid is reduced and titrated as in the case of permanganates. In the 
case of barium peroxide the reduction is effected slowly but completely at the 
ordinary temperature, but much more rapidly in a boiling solution. The concentra¬ 
tion of the hydrochloric acid may vary from 6 to 12 per cent, without affecting the 
results. Chlorates are estimated by treating 15 c.c. of the solution of about ^ 
strength with 40 c.c. of ^ arsenious acid solution and 26 c.c. of concentrated 
hydrochloric acid, boiling the liquid for at least fifteen minutes beneath a reflux 
condenser, cooling it for ten minutes still beneath the condenser, diluting it with 
50 to 60 c.c. of water and titrating it with the bromate solution. The active 
chlorine in bleaching powder or hypochlorites may be estimated in the presence of 
chlorates by keeping the concentration of the hydrochloric acid at 5 per cent., and 
effecting the reduction in the cold, whilst by increasing the acid concentration to 
10 to 12 per cent., and effecting the reduction at boiling temperature, both hypo¬ 
chlorites and chlorates are estimated. Perchlorates do not interfere with the 
estimation. The method also gives good results with chromates, including lead 
chromate. C. A. M. 
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Use of Arsenious Aeid In the Volumetric Method of Namiae. F. de 

Baeho* (Annali Ohim. Applic,^ 1919, 1% 136-142.)—The volametrio method of 
Namias (Qazz. Ohim. Ital,^ 1692, 22, 508) consists in treating any given oxidising 
agent with an excess of arsenions anhydride in the predence of ammonium acetate, 
ejecting the reduction in boiling solution, and titrating the excess of arsenious acid 
with iodine in the presence of acetic acid* It is shown that this method gives 
inaccurate and inconoordant results, and that the use of starch paste as an indicator 
is inapplicable in a boiling solution, no blue coloration being obtained at 60^ G. to 
70® 0. The presence of ammonium chloride, which is formed when the original 
solution contained hydrochloric acid, has also an influence on the results. The 
estimation of chlorates and manganese peroxide in a boiling solution containing 
excess of hydrochloric acid is liable to result in a loss of arsenic as arsenic chloride 
by volatilisation. Contrary to the assertion of Namias, the reduction of chromic 
acid by arsenious acid in the presence of hydrochloric acid is not complete in a few 
minutes at the ordinary temperature, but requires prolonged action. On the other 
hand, the results thus obtained are too high, and not constant. C. A. M. 

Determination of Chlorine with the Nephelometer. A. B. Lamb, P. W. 
Carleton, and W. B. Meldrum. (/. Amer, Chem, Soc., 1920, 42, 251-259.)—The 
nephelometric method has been applied to the estimation of toxic ** war gases ’* in 
air, including mustard gas, which necessitated the use of alcoholic solutions for 
absorbing the gas. The Kober nephelometer was employed and several details in 
connection with the manipulation of this instrument, with a view to avoiding 
appreciable errors, are described. These details were of special importance in the 
present work, because the extremely minute quantities of chlorine to be determined 
required the utmost refinement of the method. The standardisation readings were 
made by adding sufficient alcohol to appropriate quantities of very dilute sodium 
chloride solution to give a volume of 20 c.c., then adding 10 c.c. of ^ nitric acid, 
followed by 10 c.c. of silver nitrate, making a total volume of 40 c.c., consisting 
approximately of 50 per cent, alcohol. The opalescence of a silver chloride suspen¬ 
sion changes with time at different rates according to the concentration and other 
conditions; a sensible time is required for the development of the maximum effect, 
and this effect then decreases owing to the coalescence of the particles. A standard 
of constant opalescence may be conveniently prepared by shaking finely-ground 
kieselguhr with water, allowing it to stand for seventy-two hours and drawing off 
the supernatant liquor. This suspension bad a value approximately equivalent to 
^/4*5xl0'*^ silver chloride. Using this standard suspension as a constant, the 
rates of development and decrease of the opalescence of silver chloride were studied 
at various temperatures and concentrations. As the result of these observations the 
procedure adopted in the routine analysis was to place the sample, immediately 
after precipitation, in a water-bath at 40® G. for at least thirty minutes. It was 
cooled rapidly to room temperature and compared within thirty minutes with 
standard silver chloride suspensions similarly prepared. Using this method, 
chlorides could be estimated with an average deviation of about 3 to 4 per cent, 
over concentrations ranging between 4 ftud 800 x 10"^ grm.-mol. per litre.* Experi- 
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mentB on the effect of light upon the permanence of the opalescence showed that 
the rate of decrease of opalescence was more rapid when the snspensions were 
exposed to diffused daylight than when they were kept in the dark, particularly in 
the more concentrated solutions. Further, it was established that the opalescence 
of the same quantity of silver chloride in water was about 15 per cent, greater than 
in 50 per cent, alcohol or 50 per cent, acetic acid. J. F. B. 

Copper Flame Test for Halogens in Air. A. B. Lamb, P. W. Carleton^ 
W. S. Hughes, and L. W. Nichols, (j. Amer. Chem, Soc.^ 1920, 42y 78-84.)—The 
apparatus used consists of a roll of oxidised copper gauze, about 10 cm. in length, 
contained in a quartz tube about 1 cm. in diameter. To make the test, the air to be 
tested is drawn through the tube while the end of the copper gauze near the inlet is 
heated to dull redness. After a suitable time, the gauze is removed from the tube 
and inserted into a non-luminous flame. A green-coloured flame is observed with as 
little as 0*1 part of chlorine per million of aL if the air is passed over the copper at 
the rate of 1*5 litres per minute for six minutes. Smaller amounts of chlorine may 
be detected by prolonging the time for the accumulation of the halogen on the 
gauze. W. P. S. 

Sensitive Reaction of Cobalt. J. Bellucci. (Gazz. Chim. Ital., 1919, 49 
294-298.)—The colour reaction given by cobalt with jS-nitroso-a-naphthol is capable 
of detecting 1 mgrm. of the metal in 17 litres of water, and is therefore much more 
sensitive than the corresponding reaction with a«nitro8o-j8-naphthol (Analyst, 1918, 
43. 318), the limit of the sensitiveness for which is 1 mgrm. in 1 to 2 litres of water. 
The coloration ranges from pink to garnet red according to the amount of cobalt, and 
in some cases an amorphous red precipitate is formed after the liquid has stood for 
some hours. C. A. M. 

Volumetric Estimation of Iron. J. Houben. (Ber., 1919, 52, 2,072; through 
Chem. Zeit. Ubersicht, 1920, 44, 41.)—In solutions of ferric and ferrous salts con¬ 
taining free mineral acids, the ferric iron and free acid may be estimated by reducing 
ferric iron by means of hydrogen sulphide and then titrating with ^ alkali hydroxide, 
making use of ferrous sulphide as indicator. G. C. J. 

Estimation of Ferrous Iron. J. H. Kolthoff. {Pham. Weehblad, 1919, 56, 
1,565; through Oiem. Zeit. Ubersicht, 1920, 44, 41.)—A disadvantage of the iodi- 
metrio estimation of ferrous iron is the necessity for working with air-free solutions. 
The author has worked out a method free from this objection. The ferrous solution 
contained in a stoppered flask is, after acidiflcation, treated with 25 o.c. potassium 
bromate, and 10c.e. 25 per cent, phosphoric acid, then with 5 o.c. of potassium iodide 
solution (10 per cent.}, and two drops of molybdate solution. After five minutes the 
separated iodine is titrated with ^ thiosulphate. The molybdate is added to 
accelerate the reaction between bromate and iodide. G. G. J. 
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Aetion of Water on Lead. J. F. Liverseegre and A. W. Knapp. 

(J. Soc. Chem. Ind., 1920, 39, 27 - 32 t,)— Experiments have been made with a slightly 
alkaline natural water, which, like pure rain water, has the power of eroding lead so 
that the scales first form^ on the metal fall off, leaving a bright surface exposed to 
farther action. This water, from the Caban reservoir, Wales, has an alkalinity, due 
to bioarbonates, etc., equal to about 0*3 part CaG 03 per 100,000. Erosion has been 
found to be due to the action of oxygen in the presence of water, but the variations 
in the natural proportion of oxygen in water do not appear to influence the amount 
of erosion. One day is the most suitable period for applying the erosion test, the 
results of which are influenced by exposure of the water to glass, and by the depth 
at which the lead is immersed; the greater the depth, the slower being the erosive 
action. The velocity of erosion falls with the duration of the test. The amount of 
lead eroded varies directly with the area of the metal exposed, but variations in the 
volume of water or small changes in the area of water surface have no appreciable 
effects upon the results. Erosion occurs readily in waters containing no carbon 
dioxide, but slight variations in the percentages of carbon dioxide in a water do not 
materially affect the results. The presence of 1 to 2 per cent, of carbon dioxide 
causes a sudden change from “erosion” to “plumbo-solvency,” and the solution of 
lead takes place more rapidly when oxygen is present in addition to carbon dioxide. 
The alkalinity of the water is the chief factor, after the presence of oxygen, in deter¬ 
mining the amount and the kind of erosion. The addition of small quantities of 
calcium hydroxide, carbonate and bicarbonate, or of potassium permanganate, 
decreases erosion, the most effective agent being calcium bicarbonate, 2 parts of 
which per 100,000 is usually sufficient for the purpose. In the case of calcium 
hydroxide, the erosion falls to a minimum when about 7 to 10 parts per 100,000 are 
present. Increasing the calcium hydroxide above this point causes an increase in 
the erosion, which gradually reaches its original amount. The addition of 5 parts of 
potassium permanganate per 100,000 was found to form a protective coating, which 
prevented erosion. Erosion takes place in the absence of bacteria. On the other 
hand, the bacteria in water are not all destroyed by exposure to the action of lead 
for six hours. 

SepaFation and Estimation of Lead and Bismuth. G. Lufl. {Chem. 

Zeit. 1920, 44, 71.)_The author agrees that in experienced hands the methods of 

Lowe and Jannasch are the best. In any but experienced hands, however, they lead 
to very poor results. The following method is said to give good results in the hands 
of any chemist who will follow the directions given. To the nitric acid solution of 
lead and bismuth, ammonia is added drop by drop until a faint permanent turbidity 
results. This is destroyed by the addition of the least possible quantity of nitric 
acid. Sufficient saturated ammonium nitrite of this solution is added to the 
lead-bismuth solution, which is diluted to 200 o.c., covered with a clock glass, and 
to boiling. When nitrogen ceases to bo evolved, the solution is filtered, and 
the precipitate of bismuth hydroxide or basic nitrate washed with hot water, and 
then dissolved in dilute (1:1) nitric acid. The filtrate is evaporated to dryness, and 
the residue ignited and weighed as Bi,0,. It may contain as much as 6 per cent. 
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of ailioa and 5 per cent, of alkali. The former is expelled by treatment with nitric 
and hydrofluoric acids, after which the alkali can be readily washed ont. The 
filtrate from the bismuth is acidified with acetic acid, treated with potassium 
dichromate, and the lead chromate is collected in a Gooch crucible, washed with hot 
water, dried at 120^ G., and weighed. G. G. J. 

Volumetric Estimation of Sulphates by Oxidation of Benzidine 
Sulphate with Potassium Permanganate. P. L. Hibbard. {Soil Sd., 1919, 8, 
61-65; through J. Soc. Chem, Ind,, 1920, 39, 188 a.) —A modification of the method of 
Baiziss and Dubin (/. Biol. Chem. 1914, 18, 297). The solution for the precipitation of 
benzidine sulphate should be free from iron, heavy metals, nitrates, phosphates, and 
organic matter, and should only contain between 0*5 and 4*0 mgrms. SO 4 .” The 
liquid (10-25 c.c.) is treated with one drop of phenolphthalein and then with dilute 
sodium hydroxide till just alkaline. It is then neutralised with ^ hydrochloric 
acid and 0*1 c.c. added in excess for each 5 c.c. of solution. Keeping the liquid quite 
cold, 5 c.c. of 0*8 per cent, benzedine hydrochloride solution is added, and after 15- 
30 minutes the benzidine sulphate is collected in a Gooch crucible, washed with the 
minimum of cold water, transferred with the asbestos pad to the precipitation flask, 
and heated with 1 c.c. of 10 per cent, sodium hydroxide solution in a boiling-water 
bath for a few minutes. Then 10 c.c. of dilute sulphuric acid (1 acid: 1 water) is 
added and hot water to bring the volume to 100 c.a potassium permanganate 
is run in until there is 5 c.c. in excess and the solution heated on the water bath for 
exactly ten minutes. Then 10 c.c. of oxalic acid is added and the titration 
completed with ^-permanganate. The factor for the conversion of o.c.s of perman¬ 
ganate solution into mgrms. of ** 804 " is 0*12. It is advisable to make a blank 
determination. 

lodimetric Estimation of Sulphides. J. M. Kolthoff. {Pharm. Weekblad, 
1919, 56, 1413; through Chem. Zeit. Ubersickt^ 1920, 44, 41.)—Gontrary to the 
statement of Treadwell, the author finds that, in the iodimetric estimation of hydrogen 
sulphide, the resulting sulphur occludes no iodine. G. G. J. 

Separation of Ziroonium and Titanium as Phosphates. J, Brown and 
H. T. Hadden. (J. Amer. Chem. Soc,, 1920, 42, 36-39.)—A method is described for 
the gravimetric estimation of titanium in the filtrate from the zirconium phosphate 
precipitate {of. Analyst, 1918, 43, 42). The solution containing zirconium and 
titanium sulphates is acidified with 1 to 2 per cent, (by volume) of sulphuric acid, 
and excess of hydrogen peroxide is added, followed by an excess of disodium or 
diammonium phosphate. After about eighteen hours the ziroonium phosphate is 
collected on a filter, washed with water containing a few drops of sulphuric acid and 
hydrogen peroxide, dried, fused with sodium carbonate, the melt extracted with 
water, and the insoluble portion fused with sodium hydrogen sulphate and dissolved 
in dilute sulphuric acid. The zirconium in this solution is then reprecipitated by the 
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addition of hydrogen peroxide, and phosphate as described, the precipitate collected, 
dried, ignited, fused with sodium carbonate, dissolved in sulphuric acid, and the 
zirconium precipitated with ammonia and weighed as ZrO| after ignition. If the 
zirconium phosphate after the second precipitation is still coloured yellow owing 
to the presence of a remaining trace of titanium, it must be dissolved and precipitated 
a third time. The combined filtrates from the zirconium phosphate precipitates are 
heated to destroy hydrogen peroxide, the volume of the solution adjusted so that it 
contains 2 per cent, (by volume) of sulphuric acid, an excess of disodium or diam¬ 
monium phosphate is added, the precipitated titanium phosphate collected after one 
hour, washed, converted into the dioxide as in the case of the zirconium, and 
weighed. W. P. S. 


APPARATUS, ETC. 

Volumetric Testing of Scientific Glassware at the National Physical 
Laboratory. J. G. Petavel. (Beport, National Physical Laboratory^ November, 
1919.^)—Volumetric glassware has been tested on a small scale at the National 
Physical Laboratory for the past fifteen years, although its actual manufacture is an 
industry which was practically non-existent in this country before the war. Latterly, 
however, the industry has largely developed in this country, and it is desirable that 
it should remain permanently British. It is quite evident that British-made 
graduated apparatus should be of reliable accuracy, and many will feel that a 
reputation for such accuracy could best be guaranteed by an impartial institution 
such as the metrology department of the National Physical Laboratory. In 
co-operation with manufacturers and users of scientific glassware this department 
issued in July, 1918, a pamphlet containing regulations relating to Glass A tests 
—i.a., tests on apparatus required to be of the highest accuracy. A new building 
has just been completed at the laboratory specially designed for dealing with this 
class of work on a large scale, and they are now prepared to undertake Glass B tests, 
pending the settlement of a permanent scheme for commercial testing by State or 
State-approved institutions—a matter which is now under the consideration of the 
Government. As regards Glass B tests, the limits of error assigned are such as all 
graduated apparatus of good commercial quality should comply with as necessary 
for the attainment of satisfactory results in ordinary routine analysis. Apparatus 
graduated under the Glass A and Class B limits are etched respectively with the 
date and monogram of the National Physical Laboratory. Vessels of ordinary 
type, such as used in volumetric analysis and other customary operations of the 
chemical or physical laboratory, and measuring vessels for gas analysis, are admitted 
to the Class A tests. The Glass B teste are also available for these types of 
apparatus, for certain similar types fulfilling somewhat less stringent requirements, 
and for rain gauges and measuring vessels for milk analysis. The tolerances allowed 
in a few typical oases are: 

• Copies of this report majr he obtained gratis from the Director of the National Physical Laboratory^ 
Teddington. 
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Class A Limits. 

Class B Limits. 

2 C.C. Pipette. 

0-006 0.0. 

0-012 C.C. 

100 C.C. „ ... . 

0-06 0.0. 

0-08 0.0. 

100 0 . 0 . Flask . 

0-05 O.O. 

0-10 0.0. 

1,000 0.0. „ . 

0-20 O.O. 

0-30 0.0. 

50 0 . 0 . Burette. 

004 O.O. 

0-07 0.0. 


The fees for testing flasks and pipettes range from 6d. to Is. per instrument. A 
burette is tested at five points for 28. fid. A charge of fid. extra per instrument is 
made when certificates are issued. The highest fee charged is Ss. for a gas burette, 
including certificate. The above particulars as to limits and fees give a brief outline 
relating to a few special oases only. They are intended to give some idea of the 
accuracy required and the charges made. A full account of the tolerances allowed, 
methods of test, details of constructions, test fees, etc., is given in this report which 
was drawn up in co-operation with both manufacturers and users of volumetric 
apparatus. Users may send apparatus direct to the laboratory for test, or may 
specify when placing orders for apparatus that it is to be supplied with the National 
Physical Laboratory Class A or Glass B mark, as required. If a certificate of 
corrections is desired with a Glass A vessel this also should be specified. It is hoped 
that in the near future dealers will be in a position to supply verified ware from 
stock. In the event of users of apparatus requiring tests other than those provided 
for in the pamphlet, the laboratory is always prepared to make special arrangements 
to meet the particular requirements of any special work, H. F. £. E. 

Simple Hydrogen Electrode. C. H. Bailey. (*/. Amer. Chem. Soc„ 1920, 42, 
45-48.)—An electrode which is simple in construction and operation, has a short 
interval between the platinised electrode and the potassium chloride solution and in 
which the platinised electrode is immersed com¬ 
pletely, is shown in the figure. The metal electrode 
consists of a disc of thin gold plate 5 mm. in 
diameter and is platinised in the usual way. To 
use the apparatus, the liquid under examination is 
introduced so as to fill the bulb arm completely, 
and the open arm to a depth of about 10 mm. 
above the top of the bend; hydrogen is now 
admitted through a thin glass tube until the bulb 
arm is full of gas and the liquid displaced into 
the open arm. If the latter is not full, more of 
the liquid is added, the stopper inserted so that 
excess of liquid is expelled and air excluded, and 
the apparatus shaken for two minutes. It is 
then tilted so that enough liquid flows into the bulb arm to just cover the disc 
electrode, the stopper is removed, and part of the liquid in the open arm is 
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drawn off. To complete the circuit, the disc electrode is connected with the potentio¬ 
meter, and a thin siphon tube filled with saturated potassium chloride solution is 
dipped into the open arm. The end of the siphon in the open arm is drawn out to a 
fine point, and pieces of filter-paper soaked in potassium chloride solution are forced 
into the tip by means of a needle; this filter-paper prevents appreciable siphoning 
action while the readings are taken. The other end of the siphon dips into a vessel 
filled with saturated potassium chloride solution which in turn is connected with the 
calomel electrode. The tip of the siphon can be brought very close to the platinised 
electrode, thus reducing the resistance of the cell. W. P. S. 


Gouy Thermoreg-ulator. T. S. SUgh, jun. (J. Amer, Chem. Soc., 1920, 42, 
60-68.)—The working part of the apparatus is shown in the figure ; a rise in tempera¬ 
ture of the thermoregulator bulb (not shown) causes the meniscus B of the mercury 
in the U-tube to make contact with the platinum wire whereupon current flows 
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To thermoregulator 


through the relay circuits opening a contact at thus introducing an additional 
resistance B in the heating circuit or opening this circuit entirely. The platinum 
wire A is fitted to the guide-plug E, and this is given a periodic oscillating motion 
along the axis of the capillary tube by means of the cam and spring mechanism 
shown. The range of this motion may be conveniently 0*1 cm., and the period of the 
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motion one second. Such a regulator will reduce the variations of the bath tempera* 
ture and the erratic variations due to variations of the mercury surface to a fraction 
of the values obtained with the usual form of fixed wire thermoregulator. Regulation 
to within 0*0001^ G. may be obtained. In addition^ variations of mean bath tempera¬ 
ture due to variations in external conditions are reduced to a very considerable 
extent. W. P. S. 


^ ^ ^ 4 * 


REVIEWS. 


The Chemistky and Technology of the Diazo-Compounds. By John Cannell 
Cain. Second Edition. Pp. xi-fl99. 1920. London: Edward Arnold. 
Price 128. 6d. net. 

Twelve years have passed since the first edition of this volume was published, 
and the scope has been somewhat enlarged in the present issue by including many 
references to the technical literature in order to render it more useful to industrial 
chemists. In its new form it makes a much wider appeal, and should be acceptable 
not only to all students of chemistry, but also to those who are occupied with the 
technology of dye-manufacture. 

From the standpoint of systematic nomenclature, adherence to the expressions 
‘<diazo-8alt,” ‘‘diazobenzene sulphate,” etc., until the concluding chapters is perhaps 
to be regretted. The word “ diazonium’’ first occurs on page 156, and since it has 
now been the practice, for many years, to present the subject to students in the light 
of the diazonium theory, it would increase the value of the work as a class-companion 
if the introductory chapter, which surveys events from 1858 to 1916, included also a 
reference to this fundamental principle, and if thereafter the denomination of the 
respective compounds were harmonised therewith. An added reason for this pro< 
cedure is offered by the existence of a large class comprising genuine diazo-compounds 
—namely, those belonging to the aliphatic series; since their inability to form salts 
distinguishes them sharply from the diazonium compounds, the two names, when 
systematically used, provide an excellent means of classification. 

A minor criticism suggests itself in connection with the section descrihing the 
aromatic azoimides. The action of ammonia on diazonium perbromides and of 
hydrazine on diazonium salts does not involve “ replacement of the diazo-group by 
the azoimino-group ” in the sense that this occurs when diazonium salts are mixed 
with sodium azide, because in the former cases nitrogen is added instead of being 
eliminated; yet the three reactions are grouped under the heading above quoted. 
Moreover, the author does not mention the use of the word “ triazo ” in place of 
“ azoimino,’* although it is more convenient and more accurately descriptive, since 
“ azoimino ” represents literally the arrangement 


rather than ^ : N : N • X. 

(diazo) (triazo). 

The maze of oonflioting theories regarding the constitution of diazonium salts 
and of the metallic derivatives from the respective bases, associated more particularly 
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with the names of Hantzsch and Bamberger, has been carefully threaded, and a 
useful summary of heterocyclic types capable of undergoing diazotisation has been 
given. The chapter on aliphatic diazo-compounds, however, is not quite com* 
mensurate with the interest and importance of the subject, and might very profitably 
be extended in a subsequent issue. As one instance only, phenylbenzoyldiazomethane 
(diazodesoxybenzoin) deserves notice in connection with Bohroeter’s remarkable 
transformation of that substance into diphenylketene, since it offers the most 
convenient method of preparing the latter. 

Having modified the title of the book suitably to the wider field which it now 
covers, the author might consider the desirability of reviewing a few typical 
analytical methods, such as the use of titanous chloride by Enecht. The subject of 
diazo-chemistry is one of such vast importance, historical, theoretical, and industrial, 
that it fully justifies a substantial volume being devoted to itself, and the foregoing 
remarks are offered solely in the hope that this excellent work, when it appears in 
the third edition, may be improved still further. M. 0. Forsteb. 


Popular Chemical Dictionary. By C. T. Kingzett, F.I.C. Demy 8vo .; Pp. vi 
•f 368, with seventy-eight figures in text. 1919. London: Bailliere, Tindall 
and Cox. Price 15s. net. 

This book embodies a desire to afford the general reader a true conception of the 
meaning of words that either are peculiar to chemistry or are used in some special 
sense in the science. The numbers of articles and phenomena that have been 
defined without use of a scientific word are surprising. Where this has not been 
achieved, the meaning of the intruding expression is certain of explanation in its 
alphabetical position, and the reader has not to waste time before his original 
enquiry is satisfied. 

Usually the definitions are simple, pithy, and happy in expression. Sometimes, 
however, the words are such as might be spoken by one suddenly asked for informa¬ 
tion, and the result is long, involved, and far too dependent on commas. The book 
is well-balanced and comprehensive. Except for the oxide, the ferric salts have been 
overlooked. The treatment of volumetric analysis is weak, the only indicators 
mentioned being litmus, turmeric, and phenolphthalein. The spectroscope is only 
applied to inorganic bodies. On the other band, two monographs on the same 
subject appear under “ India-rubber ’’ and “ Rubber.** 

Actual errors are few, and generally trivial: Gascara sagrada is defined as an 
extract, Cocculus indicus is said to be synonymous with “ grains of Paradise,*' blood- 
heat is given as 36*6 ^ C., acetone is credited with a pungent odour, Cacao-fat is said 
to be used in making soap and candles, basic-slag is given as a source of potash, 
pumice-stone is described as ** molten," and a factor of 0*648 for the conversion 
of grammes to grains is given. 

Misspelt words -include cajeput, saccharine (for saccharin), saccharometers, 
conchinine (probably for quinidine), Aleuritis molticcana, Badllm biUyliouSf pro- 
prionic acid, glycolic acid, wolfram (for wolframium), and Mycodermi ocetL 

Though there can be no pus without them, leucocytes are not mentioned in 
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explaining it. It ie exaggeration to say that bacteria require to be magnified many 
thousands of times to become visible.” 

Taraxacum is said to be a diuretic; it is generally used as a laxative. It is 
difficult to see why liquid paraffin should be ** a mild substitute for cod-liver oil.” 
The mercury barometer is described without mentioning the vacuum. 

Mr. Kingzett is correct in his scientific phraseology> and usually manages to 
avoid the weird and barbarous words which chemistry has collected to itself through 
the centuries. A good part of the text has been carried forward from ** Chemistry 
for Beginners,” so have most of the illustrations, the latter generally from blocks 
lent by dealers in apparatus, with the well-known names in the pictures. 

William Partbidqb. 

Chemical Calculation Tables for Laboratory Use. By Horace L. Wells 
Second Edition, Bevised. 43 pp. 1919. New York: John Wiley; London: 
Chapman and Hall. Price 6s. 6d. net 

The present work is a revision and modification of the author’s Tables for 
Chemical Calculations,” published sixteen years ago, and now out of print. A new 
table for facilitating the calculation of percentage composition of organic compounds 
has been included, while the five-place logarithmic table is provided with a novel 
double thumb-index, enabling the reader to turn backwards or forwards from any 
place in the table to any other reference by a single motion, since all indices are 
visible from any part of the table.” In the copy before the reviewer this is, 
unfortunately, not quite true, since the registering of some of the marginal cuts is 
not sufficiently accurate to ensure visibility of all figures. In other respects the 
work is well printed, and appears to have been compiled with care and accuracy. 
The tables included deal with atomic weights (1919), gravimetric factors, formula 
weights, reduction of gas volumes to 0° and 760 mm., calculation of percentage of 
nitrogen from gas volumes, barometer corrections for temperature, constants for 
molecular-weight determinations, weights and measures, and the logarithmic tables 
above alluded to. H. P. E. Hulton. 

Chemists’ Manual op Non-ferrous Alloys. By James E. Downie. Pp. 168. 
1920. London: E. and F. N. Spon, Ltd. Price lOs. net. 

This book describes the analysis of metals and alloys, and its object, according 
to the preface, is to present a reliable guide ” to chemists interested in non-ferrous 
alloys, and ** to give in as concise a form as possible information which hitherto has 
been scattered throughout various textbooks.” The author would have been well 
advised had he given a full list of such textbooks; as it is, the manual does not 
contain a single reference to literature. 

From the point of view of reliability the work can only be pronounced a complete 
failure. It is impossible within the limited space at the reviewer’s disposal to 
enumerate ail its shortcomings; sufficient to give some of the more startling state¬ 
ments found in Chapter IX., headed Befraction of Stock Metals.” For the deter¬ 
mination of sulphur in copper (p. 105) and in nickel (p. 118), the author recommends 
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solution in nitric acid, neutralisation with ammonia, and addition of hydrochloric 
acid before precipitating with barium chloride. This looks suspiciously like an attempt 
at converting the nitric into a hydrochloric acid solution. In the determination of 
phosphorus in copper (p. 105), the nitric acid solution of the metal is evaporated 
twice with hydrochloric acid, presumably with intent to volatilise arsenic (in its 
higher state of oxidation), for the chloride solution is next treated with molybdate or 
magnesia mixture. Arsenic in copper is determined (p. 106) by neutralising the 
nitrate solution with caustic soda, adding 1 grm. of sodium carbonate, re-dissolving 
the precipitate, and precipitating the solution thus obtained with magnesia mixture. 
One would like to know what prevents phosphorus from interfering in this deter¬ 
mination. In the analysis of tin (p. 107), antimony is titrated in hydrochloric acid 
solution with thiosulphate after addition of potassium iodide, in presence of iron, 
copper, and arsenic, while phosphorus is determined (p. 109) with magnesia mixture 
in the filtrate from the ferric hydroxide precipated by ammonia. In the determina¬ 
tion of cobalt in nickel bullion (p. 118), the nickel from a 10 -grm. sample is first 
eliminated by precipitation with dimethylglyoxime the precipitate having to be 
filtered off and thoroughly washed. The diameter of the filter required for this 
operation is not mentioned. 

A list of “ typical analyses ” of metals and alloys is appended. Here the author 
has clearly committed a double error of judgment; not only has he estimated the 
principal constituent direct instead of by difference (for none of the complete analyses 
sum up to a round 100 ), but, though such direct determinations are hardly accurate 
to 0*2 per cent., he has calculated the results to the third decimal place, thus: 
A1 99*014, Sn 0*063, Fe 0*614, Ou 0*048, Si 0*164, Total 99*904 (p. 159). The 
author does not appear to be over-anxious as to the correctness of chemical formulaa; 
cobalt pyrophosphate is C 00 P 2 O 4 (pp. 44, 52, 151), but the correct cobalt factor is 
given. Bismuth chromate, with the puzzling bismuth factor 0*62561, is given the 
formula BiOg (Cr 20 j )2 (pp. 57, 151). Sodium uranate is NaDgUrgOg, with a uranium 
factor of 0*876 (pp. 45,151). 

The preface also states that **the processes are given for the sake of clearness in 
as direct a statement as possible without regard to literary style.” The disregard of 
style is manifest, with impaired clearness as an inevitable result. Numerous mis¬ 
prints, some serious, occur in the text. The book is intended also for the use of 
beginners, but a less trustworthy counsellor for such it is difficult to conceive. 

W. E. SCHOBLLEK. 


^ ^ 4 ^ 

THE INSTITUTE OF CHEMISTRY OF GREAT BRITAIN AND IRELAND. 

At the 42nd Annual General Meeting of the Institute of Chemistry held at 
30, Bussell Square on March 1 , Sir Robert Robertson, Vice-President, occupied the 
Chair in the place of Sir Herbert Jackson, the President, who was absent through 
illness. In moving the adoption of the Report of Council, Sir Robert read the 
President’s address, in which reference was made to the position of professional men 
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under prevailing economic conditions. Notwithstanding the limited number of 
appointments carrying reasonably high salaries and the diffioulty of rising above the 
standard of mediocrity, most of the professions were attracting such a high proportion 
of die educated youth of the country that they were likely to be overcrowded. On 
the other hand, the Government and the industries of the country were becoming 
more and more alive to the necessity and the wisdom of making appointments for 
chemists more attractive to the best qualified. In order to secure better remunera¬ 
tion and conditions of appointment chemists were urged to do all in their power to 
render themselves prepared for such opportunities as came their way. The Institute 
was ready to help them to secure suitable appointments, and endeavoured to 
encourage the employment of the competent. The situation was far more promising 
than at the time of the Armistice. Over 530 chemists whose names had been on 
the Appointments Register had now no further need of this assistance. 

The Institute had been in commuication with several of the Whitley Industrial 
Councils for industries on which chemistry had a bearing, and although under the 
constitution of the Whitley Councils no provision was made for the direct representa¬ 
tion of chemists, several were acting as employers’ representatives, and the Councils 
were prepared, where occasion arose, to turn to the Institute for assistance. The 
roll of the Institute was steadily increasing, numbering nearly 3,000 Fellows and 
Associates, and over 500 Registered Students. The Council were engaged in work 
of reconstruction—remodelling the By-laws, providing for district representation 
on the Council, and revising the regulations for admission to membership. They 
had taken up the question of securing representation of chemistry in the 
Ministry of Health, with the satisfaction of seeing Sir William Tilden appointed a 
member of the Council on Medical and Allied Services, and Dr. J. F. Tocher 
appointed Chemist to the Scottish Board of Health. Attention was being given to 
the continued production by British manufactures of glass apparatus, chemical 
reagents, and other laboratory requirements which hitherto were obtained mainly 
from Germany and Austria. 

Jointly with the Institute of Metals, a committee was engaged on questions 
affecting the status and organisation of chemists and metallurgists with the Navy, 
Army, and Air Force. Mention was made of the activity of the local sections and 
of the help rendered by them and the Honorary Corresponding Secretaries Overseas 
in the work of the Institute. 

The Officers and Members of Council for the year 1920-21 were elected as 
follows: 

President: Sir Herbert Jackson, K.B.E., F.R,S. 

Vice-Presidents : Horatio Ballantyne, Sir James Johnston Dobbie, LL.D., F.R.S., 
Ernest Mostyn Hawkins, Gilbert Thomas Morgan, D.Sc., F.R.S., Sir Robert 
Robertson, K.B.E., F.R.S., George Stubbs, O.B.E. 

Hon, Treasurer : Edward William Voelcker, A.R.S.M. 

Members of Council: Walter Ernest Adeuey, D.Sc., A.R.C.S.L, William Bacon, 
B.Sc., Edward Charles Cyril Baly, O.B.E., F.R.S., Oscar Lisle Brady, D.Sc., Francis 
Howard Carr, Alfred Chasten Chapman, Allin Cottrell, M.Sc., Alexander Charles 
Camming, O.B.E., D.Sc., John Thomas Dunn, D.Sc., Lewis Eynon, B.Sc., 
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Alexander Findlay, M.A., D.So., Ph.D., George Watson Gray, Frank William 
Harbord, G.B.E,, A.B.B.M., Charles Alexander Hill, B.So., Patrick Henry Eirkaldy, 
Joseph Henry Lester, M.So., William Maonab, Samnel Evbest Mailing, Gordon 
Wickham Monier-Williams, O.B.E., M.C., M.A., Ph.D., Andrew More, A.B.C.S., 
Frederick Mollwo Perkin, Ph.D., George Henry Perry, M.B.E., B.So., A.B.G.S., 
Benjamin Dawson Porritt, M.So., Francis Martin Potter, M.B.E., B.Sc., A.B.C.S., 
John Bogers, O.B.E., Ernest Woodhouse Smith, D.Sc., William Maurice Gathome 
Toung. 


PBOFESBIONAL FEES. 

Thb Council of the Institute of Chemistry have received many communications 
relating to the fees for analyses and investigations at present charged by private 
practitioners. 

Having regard to the facts that, in addition to the increased cost of living, 
practising chemists have to pay higher salaries to their assistants and to bear the 
enhanced cost of apparatus and materials, the Council are of opinion that Fellows 
and Associates are justified in making a corresponding increase in their fees for 
professional services. 



MAY, 1920. 


Vel. XLV., No. 690. 


THE ANALYST. 


PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 


OBDINARY MEETING. APRIL 14, 1920. 

HeiiD at the Chemical Society’s Rooms, Burlington House, Mr. Alfred Smetham, 
President, in the chair. 

Certificates were read for the first time in favour of Misses Dorothy Gertrude 
Hewer, B.Sc. (London), Rita Catherine Hawkins Johnson, and Messrs. Harold 
Hall, F.I.C., Geoffrey Trelawney Bray, A.I.C., Frank William George King, and 
John Robert Stubbs, M.So. (Victoria), F.I.C. 

A Certificate was read for the second time in favour of Mr. Laurence Harry 
Mills, B.Sc. (Birmingham), A.I.C. 

The following were elected Members of the Society : Messrs. John Carmichael, 
F.I.C., Herbert John Evans, B.Sc., F.I.C., Cornelius Durham Garbutt, Douglas 
Henville, F.I.G., Maurice S. Hutchinson, B.Sc., Benjamin Richards James, F.I.C., 
Geoffrey Martin, D.So., Pb.D., F.I.C., Robert Leitch Morris, F.I.G., and James 
Wood. M.A., B.So., F.LC. 

The following papers were read: “ The Turbidity Temperature of Fats, Oils, and 
Fatty Acids: Part I.,” by Albert E. Parkes, F.LC.; “ The Interpretation of Milk 
Records,” by G. W. Monier-Williams, M.A., Pb.D., F.I.C.; “ The Loss of Free 
Ammonia from Drinking Water Samples,” by A. F. Joseph, D.Sc., F.I.C., and G. A. 
Freak, B.Sc., F.I.C.; and “ A Decanting and Filter Washing Machine,” by Eric 
Sinkinson, A.I.G. 


li* •i' <fi >lf 
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A NEW METHOD FOR THE ESTIMATION OF METHYL ALCOHOL. 

Bt 8. B. 8CHRYVBB and CYRIL CHRISTIAN WOOD. 

A. Estimation of Methyl Alcohol in Water. 

Some years ago, one of the authors described a method for the detection of formalde¬ 
hyde, which could be applied to the quantitative estimation of very small amounts 
of this substance {Proc. Boy. Soc., 1910, B. 82, 226, and reports of Inspector of 
Foods, Local Government Board, 1909, N. 8. No. 12, also Analyst, 1909, 34, 470). 
The method in question consisted in treating the solution containing the formalde¬ 
hyde with 1 per cent, solution of phenylhydrazine hydrochloride, then adding 
potassium ferricyanide, and afterwards concentrated hydrochloric acid, when, in the 
presence of the aldehyde, a brilliant fuohsine-like colour was produced, which could 
be detected even when the concentration of formaldehyde did not exceed 1 in 
2,000,000. This reaction forms the basis of the method for estimating methyl 
alcohol described in the present communication. 

Several reagents are capable of oxidising methyl alcohol to formaldehyde, but 
most of these interfere with the application of the test described above. This was 
not found, however, to be the case when ammonium persulphate was used. If an 
excess of the persulphate is added, the formaldehyde is oxidised further to carbon 
dioxide and water. By ascertaining the amount of persulphate that must be added 
to a. given solution of methyl alcohol in water, so that after completion of the 
reactions under certain standard conditions of experiment formaldehyde just fails to 
be detectable by the above-mentioned reaction, the percentage of the alcohol present 
in the water can be estimated with a considerable degree of accuracy, even when the 
amounts present are as low as 0*0005 per cent. 

When ammonium persulphate is heated with a solution of methyl alcohol three 
Reactions can take place simultaneously—^viz., the decomposition of the persulphate 
itself, the oxidation of methyl alcohol to formaldehyde, and the oxidation of the 
aldehyde. It is, therefore, necessary to specify accurately the conditions under 
which the estimation should be carried out, als is the case in other oxidation methods, 
such as that of Fehling’s, where several oxidation processes. take place at the 
same time. 

The method of carrying out the estimation is as follows: 8amples, each of 5 o.o. 
of the methyl alcohol solution in water are introduced into a series of test tubes 
(6 inches by | inch), and mixed with 6 o.o. of ammonium persulphate solution of 
varying concentrations. The test-tubes containing these mixtures are then 
inserted into a water bath containing boiling water, in which they are kept 
immersed for 10 minutes. At the end of this period 1 o.o. of the mixture is 
pipetted out from each tube and introduced into a series of smaller test-tubes, each 
of which oontains 1 o.o. of a 1 per cent, solution of phenylhydrazine hydrochloride; 
to these mixtures are then added 1 c.o. of a 2*5 per cent, solution of potassium 
ferricyanide and about 3 c.o. of concentrated hydrochloric acid. It will be found 
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from this preliminary series of experiments that the concentration of methyl alcohol 
wiU lie between two limits—viz., a higher limit corresponding to a concentration of 
the persulphate which is sufficient to oxidise completely the formaldehyde formed in 
the reaction, and a lower limit in which the concentration is insufficient, and the 
mixture of persulphate and methyl alcohol solution still gives a positive reaction for 
formaldehyde after heating for ten minutes. A second series of experiments can then 


Table I. 


Per Cent, Persul¬ 
phate in 5 C.O. used 
for Oxidation. 

Per Cent, of 
Solution of MeOH 
used. 

C.c. of this 
Solution in 10 o.o. 
Mixture. 

Formaldehyde 

Reaction. 

Concentration of 
MeOH in 5 c.c. 
Aqueous Solution. 

60 

lO 

1*45 

+ 

0-29 

50 

lO 

1-40 

0 

.. 

0-28 

4-0 

0-5 

2-4 

+ 

0-24 

40 

0-6 

. 

2-3 

0 

0-23 

3-0 

0-25 

3-46 


01725 

3-0 

0-25 

3-40 

0 

0-170 

20 

0-26 

2-3 

+ 

0-115 

20 

0-25 

2-25 

0 

. 

0-1125 

10 

01 

2-8 

+ 

0-056 

10 

01 

2-7 

0 


0-5 

01 

1-5 

+ 

0-030 

0-5 

01 

1-4 1 

0 

0028 

0-26 

005 

1-6 

+ 

0-015 

0-26 

006 

1-4 

0 


0-10 

0026 

10 

+ 

00050 

010 

0026 

0-9 

0 

i 

0-0045 

005 

0010 

1-3 

+ 

0-0026 

0-06 

OOlO 

i 

1-2 

0 

0-0024 

0025 

0006 

1-3 ! 

+ 

0-0013 

0025 

0006 

1-2 1 

0 

0-0012 

0010 

0001 

2-5 

+ 

0-00050 

OOlO 

0001 

2-4 1 

1 

i 

0 

0-00048 
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be carried out in a similar manner to the first, mixing 5 o.c. of the methyl alcohol 
solution with 5 c.c, of persulphate in ooncentrations varying only between the two 
above-mentioned limits. The number of mixtures in this series can be varied 
according to the degree of accuracy which is desired in the estimations. If, for 
example, it was found that the mixture of 5 c.o. methyl alcohc^ solution mixed with 
5 c.c. of 4 per cent, persulphate gave a negative reaction for formaldehyde in the 
first series of experiments, whilst the solution mixed with 5 c.c. of a 3 per cent, 
solution gave a positive reaction, in the second series of experiments the methyl 
alcohol solution was mixed with ammonium persulphate solutions varying only 
between 3 and 4 per cent. For each concentration of methyl alcohol, therefore, 
there corresponds a definite concentration of the persulphate which is just sufficient, 
under the specified conditions of experiment, to oxidise all the formaldehyde which 
is formed in the reaction. 

In the table on p. 165 are given the concentrations of methyl alcohol which are 
completely oxidised (so as to give a negative formaldehyde reaction) by concentrations 
of persulphate varying from 0*001 to 5 per cent. 

The above table represents the final results of a detailed series of experiments, of 
which one is given in extenso to illustrate more clearly the method employed. 

To determine the concentration of the solution of methyl alcohol which is just 
oxidised by a 5 per cent, persulphate solution, so that no formaldehyde is present 
after heating the mixture for ten minutes : 


First Series : 

5 c.c. of this 5 per cent, persulphate solution + 

6 c.c. of 1 per cent, solution of methyl alcohol 
4 c.c. „ „ „ 1 c.c. HgO 

3 c.c. „ „ ,, 2 c.c. HjO 

2 c.c. „ „ ,, 3c.c. HgO 

1 c.c, „ ,, ,, 4 c.c. HgO 


Huaftion 

(ForTiialdeliyde). 

. Strong pink 
, pink 

• »» 

0 


Hence the concentration of methyl alcohol solution. 5 c.c. of which is completely 
oxidised by 5 per cent, persulphate, lies between \ and of 1 per cent. 

To determine the concentration more accurately, the following second series of 
experiments was carried out: 


5 c.c. persulphate solution + 

1*6 c.c. of 1 per cent, solution of methyl alcohol, 3*5 c.c. HoO . 
146 c.c. „ „ „ 3*55 c.c. ll*0 


1*4 c.c. 
1*3 o.c. 
1*2 c.c. 
1*1 c.c. 


3-6 c.c. HaO .. 
3-7 C.C. HaO .. 
3-8 C.C. HaO .. 
3 9 C.C. H„0 . 


Reaction 

(Formaldehyde). 

faint pink 
just pink 
0 
0 
0 
0 


Thus if the end point is taken to be that concentration which just gives the pink 
formaldehyde reaction after heating for ten minutes with the persulphate solution, it 
will be found that 5 per cent, of the latter just oxidises 5 o.c. of a solution containing 
1‘45 

X 1 per cent. => 0*29 per cent, methyl alcohol. The peroentages of methyl 
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aloobol corresponding to the various concentrations of persulphate are given in the 
final column of Table I. It is obvious that the concentration of a persulphate solution 
just necessary to oxidise a given concentration of methyl alcohol is a linear function 
of that cenoentration, and if c be the concentration (per cent.) of the persulphate, 
ic that of the methyl alcohol, and k a constant, then xmkc. If this be calculated 
from the above table (neglecting the data for percentages of persulphate below 0*25 
per cent.) k will be found to be * 0*059. These data were obtained with a methyl 
alcohol sample which had the correct boiling point, after careful fractionation over 
lime, and \vith a sample of persulphate in which the amount of ammonium per¬ 
sulphate was estimated by warming with a definite amount of standardised ferrous 
sulphate solution and determining the amount of the latter oxidised by titration 
against permanganate solution; this sample was found to contain 98*6 per cent, 
ammonium persulphate. In a series of experiments carried out with another sample 
of persulphate which was less pure, the constant k was found to be 0*054. In 
carrying out the estimation of methyl alcohol by the method above described, with 
any given sample of persulphate, it is best to standardise 5, 4, or 3 per cent, 
solutions against methyl alcohol and to determine directly the constant k Only a 
few experiments will be necessary, as the results will only differ slightly (by fractions 
of a C.C.) from the numbers given in Table L, column 3. 

B. Estimation of Methyl Alcohol in Ethyl Alcohol, 

An attempt was made to estimate methyl alcohol in ethyl alcohol by the same 
method as that employed for estimating the methyl alcohol in water. This was 
found, however, to be impracticable, and there is no preferential oxidation of the 
lower alcohol by persulphate. It was found, for example, that the amounts of the 
latter neqpssary to oxidise to the end point (disappearance of formaldehyde) did not 
differ, outside the limits of experimental error, with ethyl alcohol mixtures containing 
4 and 5 per cent, of methyl alcohol. Another method had therefore to be employed. 
This consisted in treating a persulphate solution with an excess of the mixture of 
alcohols, and examining the products produced in the initial stages of oxidation. It 
was then found that, under conditions such as these, the larger the amount of methyl 
alcohol present, the greater the amount of formaldehyde present, when the limited 
amount of persulphate used was entirely decomposed. The amount of formaldehyde 
produced under the conditions of the experiment could then be estimated colon- 
metrically. The estimations were carried out as follows: Ten c.c. of the ethyl 
alcohol containing methyl alcohol are diluted with 50 c.c. of water. Five c.c. of this 
are then mixed with 5 c.c. of a 1 per cent, solution of ammonium persulphate in a 
test-tube; this is provided with a short air condenser and heated in a boiling water- 
bath for ten minutes. At the end of this period, 1 c.c. of the mixture is added 
to 1 0 . 0 . of a 1 per cent, solution of phenyl hydrazine hydrochloride, with which it is 
heated in a boiling waier^-hath for five minutes. After cooling, 1 c.c. of a 2*6 per cent, 
solution of potassium ferricyanide is added, and then 3 c.c, of concentrated hydro¬ 
chloric acid. A pink colour is thereby produced when methyl alcohol is present, 
which can be compared with the colours produced in a similar way from samples of 
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otbyl alcohol containing known amounts of methyl alcohol. Experiments have been 
carried out with mixtures of ethyl alcohol and methyl alcohol, when the latter varied 
from 0*5 to 5 per cent., and it is possible by this rough comparison to estimate the 
percentage of methyl alcohol when contained within these limits to within 1 per cent, 
A more accurate estimation can be obtained when a colorimeter is employed. The 
method of carrying out the more accurate determination is described below. 

It will be noticed, in the directions given above, that the reaction mixture is 
heated with the solution of phenylhydrazine hydrochloride before the other reagents 
are added, when carrying out the test for formaldehyde. The reason of {his is that 
during the reaction certain quantities of the ethylal HCH(OC,Hg) 2 , and probably of 
the methylal HCH(OCH 3 ) 2 , are formed during the heating, and the full pink colour 
is not given by formaldehyde combined in these ways, unless the mixture is heated 
with the solution of phenyl hydrazine hydrochloride before adding the other reagents. 
(Compare Schr 3 wer he. cit.) 

In carrying out the more accurate colorimetric estimations, the pink test solu¬ 
tions prepared by the method described above were diluted with 70 c.c. of water, and 
the colour was then compared with a standard prepared in an exactly similar way 
from a sample of ethyl alcohol containing a known amount of methyl alcohol. When 
a colorimeter of Schmidt and Haensch was used, differences could be detected 
between samples of ethyl-methyl alcohol mixtures in which the amounts of methyl 
alcohol differed by only 0*2 per cent. Possibly, with a more modern form of colori¬ 
meter, more accurate estimations would be possible. The researches on the deter¬ 
mination of the amounts of methyl alcohol in ethyl alcohol have, up to the present, 
been confined to mixtures containing between 0*5 and 5 per cent, of the former. 

The sample of ethyl alcohol gave a faint formaldehyde reaction when oxidised, 
and the oxidation products were tested for methyl alcohol in the manner described 
above. Whether this is due to the fact that it contains small amounts of the lower 
alcohol, or to the fact that formaldehyde is formed in small amounts by the oxidation 
of ethyl alcohol, it is impossible at the present to say. 

C. Estirmtion of Methyl Alcohol in Acetone. 

It was found that a similar method could be applied to the estimation of methyl 
alcohol in acetone to that employed for estimating this alcohol in water, as the 
acetone is only oxidised to a slight extent by persulphate. In the former case, how¬ 
ever, there were certain difSculties in carrying out the estimation, which have 
necessitated, when the percentage of methyl alcohol present is small, certain minor 
modifications in the process. It was found when the acetone contained 4 per cent, 
or more of methyl alcohol that, as a certain concentration of persulphate was 
exceeded, there was a sudden transition from. the bright pink colour yielded by the 
formaldehyde test to a light pink, and this latter colour persisted even when the 
above-mentioned concentration of persulphate was considerably above this transition 
point. This phenomenon is probably due to the formation of a condensation product 
of formaldehyde with acetone, which is very resistant to oxidation by persulphate. 
When the amount of methyl alcohol in acetone falls below 4 per cent., the transition 
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pcdnt is not very marked. At 4 per oent. and over, when higher eonoentrations of 
persulphate must be used, the point is unmistakable; for each given concentration 
of methyl alcohol in acetone, under the conditions of experiment described below, 
there corresponds a given concentration of persulphate, a small addition to which 
causes a sudden transition from a bright pink to a light pink, when the formaldehyde 
test is applied. By this method it is easy to determine to within 0*2 per cent, the 
percentage of methyl alcohol in acetone when the former varies between 4 and 
20 per oent. (above the latter limit no experiments were carried out). When the 
percentage is below the former limit it can be determined approximately by com¬ 
paring the colour reactions with those produced by acetone containing known 
amounts of methyl alcohol and when the experiments are carried out under the 
same conditions. 

As an alternative method, when results accurate to within 0*2 per cent, can be 
obtained, the acetone mixture containing the lower percentage of methyl alcohol 
can be mixed with one containing a known higher percentage, so as to bring the 
total in the mixture to more than 4 per cent., and then carrying out the estimation 
of the methyl alcohol in this mixture by the method described in detail below, 
subsequently deducting the amount of added methyl alcohol from the result. A 
convenient method of carrying out the process is to add to the acetone-methyl 
alcohol mixture (containing the unknown amount of methyl alcohol) an equal 
volume of acetone containing 10 per cent, (by volume, as the specific gravities of 
methyl alcohol and acetone differ only very slightly) of methyl alcohol. By sub¬ 
tracting 6 from the percentage found in this mixture, and doubling the number thus 
obtained, the percentage of methyl alcohol in the mixture under investigation can 
be calculated. 

The actual determination was carried out in the following manner i 5 o.o. of the 
acetone containing methyl alcohol under investigation were diluted to 250 o.c. with 

Table II. 


Per Cent. MeOH in 
Methyl-Alcohol Acetone 

Formaldehyde Reaction after Heating with Persulphate Solutions of the 
following Concentrations— 

Mixture. 


1 
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water. Quantities eaoh of 6 c.o. of this mixture were introduced into a series of 
test-tubes (6^ x |^) containing 5 o.c. of ammonium persulphate solutions of varying 
concentrations. The test-tubes were provided with corks containing short air- 
condensers, and were then introduced into a water-bath containing boiling water in 
which they were kept immersed for ten minutes. At the end of this period eaoh 
mixture was shaken, and the formaldehyde test was applied (using 1 o.c. of the hot 
solution) in the manner already given under the description of the determination of 
methyl alcohol in water. By using persulphate solutions of 1, 2, 3, 4, 5 per cent., 
an approximate estimation of the methyl alcohol can be made, as will be obvious 
from the table given on p. 169. 

In the following table are given the percentages of persulphate in 5 c.c., which, 
when mixed with 5 c.c. of the diluted methyl alcohol acetone mixtures, just gave 
the positive reaction described above, which corresponds to the end point. 


Table III. 


Per Cent. CH^OH in 
Original Mixture. 

Per Cent. Concentration 
of Persulphate in 5 c.c. 
added. 

■PerCent.CH;,OH in 

1 Original Mixture. 

Per Cent. Concentration of 
i Persulphate ill 5 c.c. added. 

20-0 

6-4 

8 

2-56 

17-6 

6-8 

7 

2-24 

15-0 

4-8 

6 

2-04 

12-5 

4-0 

5 

1-7 

10-0 

3-2 

[4 

1-45] 

9-0 

2-9 


— 


The above researches were carried out for the Food Investigation Board. 

Conclusions, —(1) A method for estimation of methyl alcohol in water is 
described, the essential principle of which consists in determining the concentration 
of ammonium persulphate necessary to destroy completely the formaldehyde formed 
in the initied stages of the oxidation process under certain specified conditions of 
experiment. For the detection of formaldehyde, the method previously described 
by one of the authors has been employed. 

(2) By a slight modification of this method the amount of methyl alcohol in 
acetone can be estimated. 

(3) To determine the amount of methyl alcohol in ethyl alcohol, the mixture 
of alcohols is partially oxidised by a relatively small amount of persulphate (the 
alcohols being in excess), and the formaldehyde formed under these conditions is 
estimated colorimetrically. 

Iiipxbial Colleqb of Science and Technology. 
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NOTE ON OPIUM POISONING. 

By B. H. HANKIN, M.A., D.Sc., and D. CHATTERJI. 

Dubing the last three years stomachs, with their contents, of fifty-three persons have 
been examined in this laboratory, in which the history of symptoms and other 
evidence obtained by the police indicated that opium was the canse of death. 

The results of analysis were as follows: In one case no opium was detected, 
but opium was found in the viscera of another person who had been poisoned at the 
same time; in four oases the results of analysis were consistent with the presence of 
traces of opium; in twenty cases traces only of opium were detected; in nine cases 
opium was detected in small quantity; in ten oases opium was detected in medium 
quantity; in nine oases opium was detected in quantity. 

By the term small quantity '* we mean that the residue obtained from a Stas- 
Otto extract gave colour reactions about as strongly as would the Stas-Otto extract 
of 7 mgrms. of Indian opium of 2 per cent, morphine content. The term medium 
quantity'’ similarly corresponds to about 15 mgrms., and detected in quantity” 
corresponds to 20 or more mgrms. 

Thus there was a clearly negative result in one case* Out of the remaining fifty- 
two eases, in twenty-four opium was either detected in traces or the tests were 
responded to so faintly that no definite statement could be made as to the absence or 
presence of the poison. That in such a large proportion of the cases opium should 
only be detected in traces appears to be in accord with results obtained by other 
observers (see Witthaus, Marnial of Toxicology^ second edition, p. 980). 

The only tests we have found to be of use in testing for opium in viscera are the 
following: 

(1) The Porphyroxin Test, —We have carried out this test on several thousand 
extracts of viscera and other substances without ever getting a well-marked reaction, 
except in cases in which it was probable, on otner grounds, that opium was present. 
On the other hand, a faint pinkish colour occurs not infrequently in the absence of 
opium. 

(2) The Huseniann Beaction, 

(3) The Urotropin or Formaldehyde Beaction. 

The last-mentioned test has been used as a colorimetric test for morphine in viscera 
(Analyst, 1917, 42, 227). But, in our experience, there are grounds for doubting 
whether either this test or any other known to us can be depended on to give a 
reliable colorimetric result. The viscera are always sent to us preserved in alcohol. 
In the hot Indian clima e it often happens that much decomposition has set in before 
the viscera are placed in alcohol. With such viscera we find that if an extract 
responds strongly to one of the above three tests there is no certainty that it will 
respond strongly to the others. The extent of this discrepancy is shown by the fol¬ 
lowing table. It refers to analyses of thirty-one stomachs, three specimens of vomit, 
one of liver, and one of urine, a total of thirty-six specimens. In each case the history 
of symptoms, etc., had pointed to opium poisoning: 
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Reaction given by tlie — 


Reactions given in the Banie cases by— 

Uroti-Qj^iii Test. 


Porphyroxin Test. 

Ilusemanii Test. 


Strong 

2 

7 

Strong in eight cases ... ^ 

Medium 

5 

0 

Negative or doubtful 

1 

1 

f 

Strong 

4 

3 

Medium in sixteen cases ^ 

Medium 

12 

13 

1 

Negative or doubtful 

0 

0 

( 

Strong 

0 ^ 

1 

Doubtful in six cases ... -{ 

Medium 

5 

4 

1 

Negative or doubtful 

1 

1 

f 

Strong 

0 

0 

Negative in SIX cases ... < 

Medium 

G 

6 

Negative or doubtful 

0 

0 


Thus, in eight cases in which the urotropin reaction was strong, the porphyroxin 
reaction was only given strongly in two. In six cases the urotropin test gave 
it negative result, and in each of these the extract reacted with medium strength to 
the porphyroxin and Husemann tests. There can be little doubt that the cause of 
the occasional failure of the urotropin test is the inevitable presence of impurities n 
the extracts. It appears to be particularly difficult to get a pure extract in cases of 
opium poisoning. If an extract has a yellowish colour there is a presumption, in our 
experience, that it is going to respond strongly to the tests for opium. 

When dealing with highly decomposed viscera preserved for a fortnight or more 
in alcohol, no amount of washing with ether or with ether and chloroform will so 
purify the acid solution that it will not allow impurities to pass into the solvent when 
made alkaline. Eepeated washing of the acid solution with ether is likely to result 
in the porphyroxin test yielding a negative result, and a valuable piece of evidence 
will thus be lost. Hence, in carrying out the Stas-Otto process, we wash the acid 
solution once only with ether. The solution is then made alkaline and extracted 
with ether and chloroform. It is advisable to add these solvents separately. One 
part of chloroform is first added, then about three parts of ether, then a piece of 
litmus paper and, lastly, a few drops of ammonia. The mixture is then immediately 
shaken. We find that chloroform and ether thus used yield a purer extract than 
either an ethyl acetate<ether mixture or amyl alcohol. 

Goveiinmekt Labouatouy, 

Agua, India. 
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NOTE. 

TJie Editor desires to point out tJiat the pages of the Journal are open for the inclusion 
of shcrrt notes dealing with analytical practice atid kindred matters. Such notes 
cure submitted to the Publication Committee in the usual manner. 


DETECTION OF COAL-TAE DYES IN BUTTEE AND MAEGAEINE. 

The presence of these dyes can be readily detected by the fact that they are more 
stable to heat than vegetable batter>dyes or the natural colouring matter in butter. 
The author has found on heating the clear filtered fat from butter or mar¬ 
garine to a temperature of 180° to 190° G. that natural butter colour and vegetable 
colours are destroyed, whilst coal-tar colours are not. 

The test is carried out as follows: About 1 c.c. of the clear filtered fat (this is 
separated at a temperature not above 100° C.) is placed in a test-tube and immersed 
in an oil-bath which is raised to about 185° G. The test-tube is removed occasionally, 
shaken and replaced. In the absence of coal-tar dye the fat will become colourless 
within ten minutes; if the fat remains coloured, then coal-tar dye is present. 

It has been found that butter-fat separated at temperatures above 100° G. will 
not become colourless on heating. G. Van B. Gilmour. 

Thk Labouatory, 

Maypole Maboarine Works, Ltd., 

SouthAIX. 
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FOOD AND DRUGS ANALYSIS. 

Modification of the American Official Chlorine Method for Feeds, Faeces, 
and Urine. J. 0. Halverson and E. B. Wells. (/. BM. Chem., 1920, 41, 205-208.) 
—Eeasons are given for the inconsistent results obtained by the use of the official 
Yolhard method, and the following modification is described. The alkaline ash is* 
digested with dilute nitric acid, filtered and washed with hot water, the total volume 
of filtrate not exceeding 75 c.c. This solution is then boiled, ^ silver nitrate 
gradually added in excess, and the boiling continued until the volume is reduced to 
25 or SO o.c. When cold, the solution is transferred to a 100 c.c. fiask, made up to 
the mark, mixed, and, after standing for three hours, is filtered. Ninety-five c.c. are 
measured by a pipette, 2 c,c. of ferric nitrate indicator (prepared by boiling 125 c.c. 
concentrated nitric acid with 325 c.c. water until colourless, and adding 50 c.c. of 
saturated ferric nitrate solution) added and titrated with ammonium thio¬ 
cyanate, using a burette capable of being read to 0*01 o.c. A table is given showing 
results obtained on corresponding samples by the above, and by the official method, 
indicating that the former yields slightly higher (0*4 to 3 per cent.) values. Tsets 
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made on salts of known chlorine content show that the proposed method yields 
a maximum error of ±0*7 per cent., whilst the official method gives deviations of 
from 1 to 2 per cent. T. J. W. 

Identification of Citric Acid in the Tomato. R. E. Kremers and J. A. 
Hall. (/. Biol Chem., 1920, 41, 16-17.) —Strained tomato-pulp was saturated with 
calcium hydroxide and the calcium citrate obtained precipitated by boiling. The pre¬ 
cipitate is not the pure calcium salt, since this requires 21*4 per cent, of calcium and only 
15*6 per cent, was found. This impure calcium salt does not yield crystals when 
brought into reaction with phenacyl bromide; its purification is effected by conversion 
into the sodium salt with boiling sodium carbonate, and the calcium citrate is then 
re-precipitated by adding ammonium chloride and calcium chloride in excess to the 
solution of the sodium salt, followed by boiling and filtering whilst hot. The calcium 
salt is dissolved in 60 per cent, acetic acid, from which solution the lead salt is 
precipitated by basic lead acetate, the lead salt being then decomposed with 
sulphuretted hydrogen. The citric acid solution is filtered from the lead sulphide, 
concentrated in vacuo and crystallised in a vacuum desiccator. The triphenacyl 
ester was then prepared as follows: 0*7382 grm. of citric acid dissolved in 9 c.c. of 
water was neutralised with 0*6389 grm. of sodium carbonate; 1*61 grm. of phenacyl 
bromide dissolved in 18 c.c. of alcohol were added, and the mixture was boiled under 
a reflux for three hours. The reaction mixture was crystallised, the yield was 0*62 
grm., melting at 104 to 105* C. Mixed with ester from XJ.S.P. sodium citrate, 
the m.-pt. was 104 to 105® G. Therefore, the presence of citric acid in the tomato 
juice has been shown by means of its triphenacyl ester. H. F. E. H. 

Estimation of Crude Fibre. 0. Nolte. (Zeitsch, anal Cnem,, 1919, 68, 
392-397.) —In the case of soft substances, the fineness of the powder has but little 
effect on the quantity of crude fibre obtained by the usual method of analysis; but 
with hard substances, such as buckwheat shells, barley chaff, etc., the coarse powder 
(larger than 2 mm.) yields about 4 to 6 per cent, more crude fibre than does the 
finely powdered material. Removal of fat before the acid and alkali treatment is 
unnecessary even in the case of fatty materials such as rape seed. W. P. S. 

Yield of Hydrocyanic Acid by Phaseolus lumatns Beans. H. Luhrigr. 
{Chem. Zeit., 1920, 44, 166-167.)—The quantity of hydrocyanic acid found in nine 
samples of Phaseolus lunatus beans varied from 5*1 to 23*4 mgrms. per 100 grms. of 
beans. Treatment of the bean mash with emulsin did not materially increase the 
yield of hydrocyanic acid. The beans, after they had been steeped in water and then 
boiled for three hours, were free from bitter taste and did not produce any injurious 
effect when eaten in considerable quantity. (Compare also Analyst, 1917, 42, 174.) 

W. P. S. 

Detection of Invertase in Honey. A. Cailias. {Comptes rend., 1920,170, 
589-592.) —By precipitation with alcohol the author has separated from honey a sub¬ 
stance which, by its action on cane sugar, was proved to be invertase; the yield was 
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0*049 per oent of the honey* The presence of invertase in honey would explain the 
gradual disappearance of the cane sugar in honey when the latter is kept for some 
considerable time. ®* 

Sugar in Oat Straw and Cattle Foods* S. H. Collins and A. Spiller. (</. 

Soc. CJum, Ind., 1920, 89, 66T.)—Many of the commoner cattle foods naturally contain 
sugar winch is taluable in making them more palatable. The superiority of early- 
cut over late-cut oat straw probably depends on the higher sugar content of the 
former; by fermentation, however, much of the sugar may be lost by conversion into 
alcohol, lactic acid and butyric acid. Earth nut cake contains as much as 8*46 
per cent, of sugar, all non-reducing. The total sugar in oat straw cut early ranges 
from 6*00 to 6*47 per cent., most of it being in the form of invert sugar. This sugar 
decreases considerably on storage, and in some cases disappears altogether. For the 
estimation, 5 grms. of the fodder are extracted with ether, and treated with 5 grms* 
of lead acetate and 250 c.c. of water. The mixture is allowed to stand overnight, 
then filtered, and 50 c.c. of the filtrate are acidified with 5 c.c. of strong hydrochloric 
acid, and warmed slowly so that it reaches 60® C. after twenty minutes. Any lead 
chloride is filtered off, dry sodium carbonate is added in excess, and the filtered liquid 
titrated with Pehling’s solution. Some difficulty is experienced in obtaining clear 
solutions, and the cuprous oxide tends to remain persistently in suspension. 


BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Detection and Characterisation of Dextrose in Plants by a New Bio¬ 
chemical Method. E. Bourquelot and M. Bridel. (CompL rend., 1920, 170, 631- 
635*)—The ordinary methods of identification, namely reduction of Fehling's solution, 
fermentation by yeast and the formation of glucosazone, are not sufficient for the 
definite characterisation of dextrose, since other monose sugars possess the same 
prope 3 rties. The authors describe a method for the identification of dextrose which 
is perfectly specific. This test consists of a reversal of the method for the detection 
of gluoosides by emulsin. The hydrolytic action of emulsin is reversible, and if this 
enzyme be added to a solution of dextrose in an alcohol a glucoside is produced and 
the optical activity of the liquid becomes laovorotatory in proportion to the quantity 
of glucoside formed. The reaction has been demonstrated in the following 
manner: A solution is made in 70 per cent, methyl alcohol of 2*0565 grms. of 
dextrose per 100 c.c. The rotation of this solution in the 200 mm. tube is n- 2® 20'- 
To this is added 0*5 grm. of emulsin, and the mixture is allowed to stand at the 
temperature of the laboratory. At the equilibrium point the rotation will be found 
to have becomer — 50' corresponding to a displacement to the left of 3®10, from which 
it is calculated that 1*6978 grms. or 82*55 per cent, of the dextrose has combined with 
the alcohol. Moreover, the methylgluooside is easily isolated by evaporating the 
solution to dryness under reduced pressure and extracting the residue with boiling 
ethylaoetate, from which the glucoside crystallises on cooling. Further experiments 
with mixtures of dextrose with mannose, fructose, and arabinose showed that only th^ 
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dextrose was etherified, and, under the conditions above mentioned, 83 percent, of the 
dextrose was always combined. The specific rotatory power of ^-inethylglucoside is 
~ 32*5^. The method has been applied for the identification of dextrose in jtiniper 
berries and in the glucoside loroglossin obtained from Loroghssum hircinum Rich. 

J. F. B. 

Comparative Study of Hsemogrlobin Determination by Various Methods. 
F. S. Robscheit. (/. Biol Ghem.^ 1920, 41, 209-226.)—The history of various 
methods of hsemoglobin determination is given, their disadvantages indicated, and 
tables showing comparative results obtained by the different methods are provided. 
A modification is described, which consists of the application of Palmer’s procedure 
for comparison of the colour of carbon-monoxide haemoglobin solutions (J, Biol. 
Chem,, 1918, 33, 119) to Sahli’s acid htematin method (Lchrbuch der hlin. Unter- 
^uchungs-Methoden, Leipsic, Fourth Edition, 1905). The oxygen capacity of dog’s 
blood is determined by Van Slyke*s method (J. Biol. Chem., 1918, 33, 127), and the 
hemoglobin content calculated. A 20 per cent, suspension is prepared, such that 
a 1 per cent, dilution would read 100 per cent, haimoglobin. The undiluted standard 
retains its original colour at least eight months if kept in an icC'Chest. One c.c. of 
this solution is pipetted into about 50 c.c. of hydrochloric acid, mixed, the 
volume made up to 100 c.c. with ^ hydrochloric acid, and left to stand in an ice- 
chest for one hour. The flask is then thoroughly shaken and the solution transferred 
to a colorimeter tube. The blood under examination is treated in the same manner, 
and the colour compared with the standard. The illuminant may be daylight or 
a nitrogen-filled electric bulb, fitted with a “ Daylite colour screen. The dilute 
acid hasmatin solutions slowly fade after about a week, even if kept in an ice-chest. 
Similar results are obtained whether sheep's, goat's, or human blood be employed as 
the standard, T. J. W. 

Determination of Methaemog-lobln in Blood. W. C. Stadie. {J. Biol. 
Chem.f 1920, 41, 237-241.)—Two c.c. of oxalated whole blood are placed in a 100 c.o. 
flask, 50 c.c. of water added, and 0*5 c.c. of a 3 per cent, potassium ferricyanide 
solution is then run in, and the flask allowed to stand about twenty minutes, after 
which 5 c.c. of a 0*1 per cent, potassium cyanide solution are added, and the mixture 
made up to 100 c.c. by the addition of water. The colour is then compared with 
a standard of known strength in a colorimeter, and the result represents the htemo- 
globin plus methsemoglobin, which is expressed as grms. of “ total hsamoglobin ” per 
100 c.c. of blood. Preparation of Standard: The heemoglobin content of fresh whole 
oxalated or defibrinated blood free from methaomoglobin is determined gasometrically, 
10 c.c. of the blood are hasmolysed by the addition of about 300 c.c. of water, 2*6 c.c. 
of the above potassium ferricyanide solution are run in, and, after twenty minutes, 
26 c.c. of the potassium cyanide oolution are added, and the whole made up to 
600 c.c, with water. The actual bssmoglobin present in the sample under examina¬ 
tion is determined by aerating 4 to 6 c.c. of the blood in a funnel and determining 
the total oxygen content by the Van Slyke method. Dividing the figure representing 
this value by 1-84 gives the grms; of haemoglobin per 100 c.c. of sample. The 
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metbaamoglobin present is deduced by deducting the actual htfiinoglobm content {rom>: 
the total haemoglobin/' Tables are provided for the correction; of gas volumes< 
obtained in the gasometric determination of haemoglobin, and results oi methsemo-i 
globin determinations made by the above method compared with the corresponding* 
calculated values. These show satisfactory agreement. Attempts were made by the. 
author to estimate methaemoglobin by conversion into carbonmonoside-hoemoglobin, 
and also into acid haematin, but were unsuccessful. T. J. W.' 

Estimation of Indole in Biological Media. H. F. Zoller. (/. Biol. Chem., 
1920 , 41, 25-36.) — Previous methods devised for the estimation of indole are discussed, . 
and various difiBculties met with in their application are pointed out. The present' 
method is based on the results obtained in former work performed by the author *, 
upon the distillation of indole (Zoller: J. Biol. Chem., 1920, 41, 37-44) in combination' 
with a modification of Nonnetta and Demanche's application of Baeyer's nitroso- 
indole reaction. To 100 c.c. of the medium under examination ^ sodium hydroxide 
solution is added until the hydrogen ion concentration equals Ph. 9*2; this will 
be attained when a spot test shows a clear red colour with phenolphthalein, and no 
blue colour with thymolphthalein, both indicators having a concentration of 0*02 per 
cent. The solution is then distilled until about 10 c.c. remain, and the distillate 
is diluted to 100 c.c. A standard solution is prepared by dissolving 10 mgrms. of' 
pure indole in 100 c.c. of water, and varying portions containing 0*02 to 0*20 mgrm. t. 
of indole are run into a series of test-tubes uniform in diameter and colour, and each 
diluted to 10 c.c. To each tube 2 drops of 1 per cent, sodium nitrite solution and 
5 drops of concentrated sulphuric acid are added ; the contents are then gently 
juixed and allowed to stand about five minutes. The solution is extracted with 
three 3 c.c. portions of either isoamyl or isobutyl alcohol, and the coloured alcoholic 
extracts pipetted into another test-tube, and diluted to exactly 10 c.c. These 
standards are permanent for at least one week. An aliquot portion of the distillate, 
containing from 0*01 to 0*20 mgrm. of indole, is transferred to a tube and treated in 
the same manner as the standard solutions, the indole present being estimated by 
comparison of the red colour produced with those of the standards. A table is pro-' 
vided, showing that the results obtained by the author’s method agree satisfactorily > 
with those yielded by the /^^-naphtha-quinone-sodium-mono-sulphonate method of 
Bergeim (J. Biol, Chem.y 1917, 32, 17), while the time occupied by the former deter-- 
mination is less than one-third that required for the latter. The new method ia 
simple, reliable, and rapid, and requires no special apparatus. T. J. W. 

Estimation of Potassium and Sodium in Small Quantities of Blood. 
B* Kramer. (7. Biol. Ghem.^ 1920, 41, 263-274.)— Potassium. —One c,c. of blood or 
3 to 5 c.c. of clear plasma or serum is dried in a platinum dish on a steam bath, and 
finally at 110® C. for thirty minutes. The residue is gradually heated until; 
completely incinerated, keeping the temperature as low as possible. On cooling, the 
ash is dissolved in 0*6 c.c. of water with one or two drops of glacial acetic acid and . 
0*5 to 1*0 O.C. of sodium cobalti-nitrite reagent (see below) are gradually added with/ 
stirring and the mixture left for ten minutes. The precipitate is filtered off through t 
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It Gooch crucible provided with a thick asbestos felt, and washed with cold water 
until the washings are clear. The asbestos and precipitate are transferred to a 
beaker, 25 c.o. of potassium permanganate and 5 c.c. of 25 per cent, of sulphuric 
acid added, and the mixture heated on a water>bath for three minutes. Sufficient 
) 0 ^ oxalic acid is run in to decolorise the solution completely, and this is immediately 
titrated with potassium permanganate to a permanent pink colour. The total 
volume of the potassium permanganate solution used minus the volume of oxalic acid 
solution added x 0*071 = mgrm. of potassium in the sample. Sodium cobalti-nitrite 
reagent: (A) 50 grms. of cobalt nitrate are dissolved in 100 c.c. of water, and 25 o.o. 
of glacial acetic acid added (B) 50 grms. of pure sodium nitrite in 100 c.c. of water. 
Six volumes of A are mixed with ten volumes of B, and air bubbled through the 
mixture. The mixed reagent will keep for at least a month in an ice-box, and 
should be filtered before use. 

Sodium .—The ash from 1 or 2 c.c. of material obtained as in the potassium 
estimation is dissolved in 0*5 or 1 c.o. of water and one drop of J hydrochloric acid. 
Fresh 10 per cent, potassium hydroxide solution is added until slightly alkaline, and 
15 c.c. of potassium pyroantimoniate reagent (see below) run in followed by one-fifth 
the total volume of absolute alcohol. The mixture is left to stand at least two hours, 
transferred to a moist asbestos Gooch filter, washed with 3 c.c. portions of 30 per 
cent, alcohol, dried at 110° C. and weighed. A blank estimation should always be 
made. Potassium pyroantimoniate reagent: 2 grms. of the salt are boiled with 
100 c.c. of water until no more dissolves, 3 c.o. of 10 per cent, potassium hydroxide 
are added and the mixture stirred and filtered. This reagent should be freshly made. 

The methods are usually accurate to within 3 per cent. The potassium content 
of normal human serum varies between 16 and 22 mgrms. per 100 c.c. and the sodium 
content, both in children and adults, between 280 and 310 mgrms. per 100 c.c. 

T. J. W. 

Estimation of Saccharin in Urine. G. S. Jamieson. {J. Biol. Chem,, 
1920, 41, 3-8.)—Urine is treated with a solution of normal lead acetate and filtered. 
The filtrate acidified with hydrochloric acid is extracted with ether, the ether 
evaporated and the saccharin again extracted from the residue with ether. The 
ether is removed, the residue fused with sodium carbonate and the sulphur deter¬ 
mined as barium sulphate (BaS 04 x 0*7844 =» saccharin), ^ther is the best solvent 
(Analyst, 1914, 39, 354) for the extraction, and good results are obtainable for 
amounts of saccharin varying from 1 mgrm. and upwards per 100 c.c. of urine. 
Measured quantities of a standard saccharin solution were added to urines, and the 
mixtures analysed with very accurate results, the average error when working with from 
0*001 to 0*01 grm. of saccharin in 100 c.c. of urine being about 0*0001 grm. A blank 
determination usually yields about 0*7 mgrm. of BaSOi, which should be deducted 
from that found; the blank should, if possible, be performed on the urine of the 
subject to be experimented with. Working on 100 c.c. of urine, it was found that 
about 10 c.c. of a 20 per cent, normal lead aoetate solution was a suitable amount to 
use; excess must be avoided, since precipitation of lead chloride on acidification 
interferes with the ether extraction; while too little lead aoetate leaves matters 
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present which form emulsions with ether. It is essential to heat urines which 
contain albumen, almost to boiling for a few minutes before the addition of lead; the 
subsequent filtration is best effected by suction through a mat of paper pulp about 
0*5 cm. thick ; this generally occupies about one hour. The filtrate is acidified with 
15 0 . 0 . of concentrated hydrochloric acid, followed by 55 c.c. of ether. Elaborate 
details for the extraction with ether are given in the paper ; about 2 grms. of sodium 
carbonate are used for the fusion in a nickel crucible of the residue finally obtained. 

H. F. E. H. 
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Estimation of Acetaldehyde in Paraldehyde. F. V. Bruckhausen. (Apoth. 
ZeiL, 1919, 34, 428; Chem. Zeit Uebersicht, 1920, 44, 77.)—Romijn’s method of 
estimating formaldehyde iodimetrically cannot be adapted to the estimation of 
acetaldehyde, since the latter reacts with iodine in alkaline solution to form not only 
iodoform and acetic acid, but also other compounds, so that varying amounts of 
iodine are consumed. Richter's method, however (Analyst, 1912, 37, 265), gives 
trustworthy results, especially when the acetaldehyde and sulphite solutions are 
cooled to 5^ C. before the titration. Paraldehyde containing acetaldehyde consumes 
permanganate, since it contains hydrogen peroxide. There appears to be a pro¬ 
portional relationship between the amounts of acetaldehyde and hydrogen peroxide. 

C. A. M. 


Estimation of Dextrose in the Presence of Lactose. E. Hildt {Ann. Chim. 
anal, appl^ 1920, 2, 78<80.)—Lactose may be quantitatively hydrolysed by means of 
sulpho-aromatio acids, as used by Twitchell in the technical hydrolysis of fats. A 
suitable reagent consists of a solution of 180 grms. of benzene sulphonate (free from 
iron) in a litre of water containing 49 grms. of pure sulphuric acid. For the hydro¬ 
lysis of 0*5 to 1 per cent, solution of lactose 20 o.o. of this solution are added, and the 
liquid heated for six hours in an oven at 95° to 98° G. In applying the method to 
urine 100 o.o. of the sample are first treated with 10 c.c. of neutral lead acetate solution, 
and a preliminary test made of the approximate amount of sugar. A volume of the liquid 
containing not more than about 1 grm. of sugar is mixed with 20 c.c. of the hydrolizing 
solution, and made up to 100 c.c., and 50 c.c. of the mixture are heated for six hours at 
95° to 98° G. The remainder of the liquid is used for the direct titration of sugars by 
means of Fehling’s solution diluted with 4 volumes of water and treated with 5 or 6 
drops of sodium hydroxide solution. The hydrolysed liquid is cooled, made up to 50 c.c. 
and titrated in the same way, and the results expressed in terms of dextrose or anhy¬ 
drous lactose, 0*051 grm. of which is equivalent to 0*071 grm. of hydrated lactose, or 
0*048 grm. of anhydrous dextrose. From these data the amount of hydrated lactose^ 
X, and anhydrous dextrose, y, in 100 c.c. of the urine may be calculated by means of 
the equations— 

3*55 3*55 1*458 3*34 

x= -; y = —p- +-, 

n n n n 

where n and nl represent the numbers of c,c. of the liquid required to decolorise 
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10 c.o. of Fehling’s solution before and after inversion. In eaob ease these quantitios 
of solution contain an amount of sugars equivalent to 0-051 grm. of inverted lactose. 

a A. M. 

Influence of Ester Transposition In the Determination of Saponiflcation 
Values. A. M- Pardee and E. E, Reid. {/. ind. and Eng, Chcm,^ 1920, 12, 129- 
133.)—In the estimation of the saponification value of essential oils it is usual to heat 
the solution under a reflux condenser, consisting merely of a thin walled glass tube 
about 1 metre long. The results, however, are frequently low and variable, and in 
the saponification of acetylated ofls, for the estimation of the alcohols present, 
the error is very much greater. This is due to transposition of the alkyl 
radical of the ester with the alcoholic medium of the saponifying agent, which takes 
place at a faster rate than the saponification. The result is that a highly volatile 
ester is produced in the preliminary stages and methyl acetate or ethyl acetate escapes 
through the tube of the reflux condenser. For instance, in the saponification of 
benzyl acetate, an ester boiling at 206° C., the first stage consists in the formation 
of ethyl acetate, b.p. 77° C., or of methyl acetate, b.p. 54° C., if methyl alcoholic 
potassium hydroxide is used, and considerable losses may occur. In the saponifica¬ 
tion of benzyl formate the corresponding formates are produced having still lower 
boiling points. On the other hand, the saponification of methyl benzoate in methyl 
or ethyl alcoholic solution will not give rise to highly volatile intermediate products. 
The authors have investigated this reaction and have shown how unreliable are the 
results obtained in certain cases when using methyl or ethyl alcoholic solutions. 
Normal butyl alcohol appears to be the most satisfactory medium in which to carry 
out the saponification of the esters in essential oils. J. F. B, 

Estimation of Halogen in Organic Substances. W. A. Van Winkle and 
G. HcP. Smith. (/. Amer, Chem. Soc., 1920, 42, 333-347.) — The substance, 
volatilised with air, is drawn through a heated quartz tube, and the combustion 
products are absorbed in alkaline sodium sulphite solution; the excess of 8ul} hite 
is then oxidised with permanganate, and the halogen estimated by Volhard’s method. 
The quartz combustion-tube is about 24 inches long and is slightly inclined, the 
lower end being bent downwards and connected with the absorption apparatus; the 
other end of the tube is connected with the volatilisation tube. This consists of a 
deep test-tube with a side tube near the top and another lower down, the latter 
reaching well into the end of the combustion tube. The test-tube is closed with a 
rubber stopper carrying a glass rod for breaking the capsule containing the liquid 
under examination; a pad of glass wool protects the rubber stopper from attack by 
the substance. The combustion tube is heated by four wing-top Bunsen burners, 
an inverted V-shaped asbestos reflector being placed above the tube. The absorption 
apparatus consists of a vertical tube partially filled with clean sand ; the lower end 
of the tube passes through a cork into a flask connected with a suction pump, vj^hilst 
the upper end is closed with a rubber stopper through which pass the end of the 
combustion tube and a short tube connected with a tapped funnel containing the 
alkaliit© sodium sulphite solution. During the combustion, a cu^rrent of air is 
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throOgh the apparatus and the sodium sulphite is admitted b1owIj% the top of the 
absoi^ption tube being so arranged that the solution first flows on to the end of the 
combustion tube and drips from the latter on to the sand, passing through this into 
the flask. A secondary current of air is admitted directly into the combustion tube 
through a side tube. For the analysis of nomvolatile substances the volatilisation 
part of the apparatus and the combustion tube are made in one piece, so that the 
substance may be heated and burnt in the volatilisation tube and the gases then 
passed into the combustion tube. The apparatus yields trustworthy results with 
such substances as ethyl iodide, butyl bromide, benzal chloride, chloroform, 
m-iodobenzoic acid, jp-bromauiline, etc. W, P. S. 

Study of the Nephelometric Values of Cholesterol and the Higher Fatty 
Acids. ~IL F. A. Csonka. (j. Biol. Ckern., 1920, 41, 243-249.)—A continuation 
of work previously described by the author (/. BioL Cham., 1918, 34, 577). Oleic 
acid and cholesterol were selected for the investigation because these show the 
largest difference in their nephelometric values. Technique A: Turbidity was 
produced by the addition of hydrochloric acid after water had been added to the 
alcoholic solution of the fat. Technique B: The alcoholic solution of the fat was 
added to water and then hydrochloric acid added as above. In Series I. oleic acid 
and cholesterol were used unmodified, but in Series II. the above substances were 
saponified by adding 2 c.c. of ^ sodium hydroxide and placing in a boiling water-bath 
for fifteen minutes. The residue was warmed with 4 c.c. of 95 per cent, alcohol to 
dissolve the fatty material, and the final volume made up to 50 c.c, with an acidity 
of hydrochloric acid. For further details the previous paper should be consulted. 
The nephelometric value varies with the substance employed, the technique adopted, 
the presence or absence of a protective colloid, and, in some cases, with the period of 
time elapsing before taking the reading. Tables and curves are given showing the 
effects of these variables. T. J. W. 

Method of Preparing Phloroglucinol Reagent for the Kreis Test. 
H. W. Dixon. (/. Ind, and Eng. Ghem., 1920, 12, 174.)—The Kreis test has been 
found to be useful for the detection and estimation of rancidity in fats, and the phloro¬ 
glucinol reagent may be prepared in the following manner: 100 grms. of sodium 
hydroxide are dissolved by heating slowly in a metal vessel with 40 c.c. of water. 
The melt is cooled to such a temperature that a few crystals of resorcinol dropped 
into the liquid do not become brown, 15 grms. of resorcinol are then stirred in. 
The basin is covered with a watch-glass to exclude air, and heated for two to three 
hours on a sand-bath, taking care not to char the product, until the melt is a dark 
chocolate-brown. If the reaction is not carried to completion, unchanged resorcinol 
will interfere with the colour of the Kreis test. The melt is cooled with exclusion of 
air, then dissolved in about 500 c.c. of water with gentle heat if necessary. The 
solution is transferred to a beaker, cooled in ice and acidified by the cautious 
addition of concentrated hydrochloric acid. The acid liquid is extracted repeatedly 
by shaking with 100 c.c. portions of ether in a separating funnel. The ether extracts 
are combined and decolorised by shaking with animal charcoal. The filtered ether 
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extract should be kept as a stock solution. To prepare the Kreis reagent a portion of 
the stock solution should be diluted with ether until it gives a good reaction with a 
strongly rancid fat, but a less intense reaction on further dilution. Fifteen grms. of 
resorcinol should yield 10 litres or more of Kreis reagent. J. F. B. 

Change of Refractive Indices of Fixed Oils with Temperature. A. F. 
Joseph. (/. Soc. Chem, Ind.^ 1920, 39, 66t.)— In a paper by C. H. Wright (Analyst, 
1920, 52) a formula was given for calculating the refractive index of an oil at the 
standard temperature of 40* G. from observations made at any other temperature. 
The author points out that the new formula for temperature correction was hardly 
necessary, since it shows no advantage in accuracy or simplicity as compared with 
Tolman and Munson’s figures («7. Amer, Chem, Soc,t 1902, 24, 754), which showed that 
dnjdt for different oils is very nearly a constant of value 0000365. The correction of 
refractive index for temperature should therefore be made by the simple method of 
adding or subtracting 0*00036 for every degree of temperature correction. 

J. F. B. 


INORGANIC ANALYSIS. 

Formaldehyde Method for Determining Ammonium Nitrate. J. T. 
Grissom. (J. Ind. and Eng, Chem.^ 1920, 12, 172-173.)—With the object of 
standardising a rapid method for the control of the manufacture of ammonium nitrate 
the author has investigated the reaction by which hexamethylene-tetramine is pro¬ 
duced with formaldehyde, resulting in a corresponding neutralisation of sodium 
hydroxide. The equation representing the reaction is: 

6CH,0+ 4 NH^N 03 + 4NaOH - + 4NaN08 lOHjO. 

A 20 per cent, solution of formaldehyde neutralised to phenolphthalein is added to 
the ammonium nitrate solution, the mixture is warmed to 60* C., and titrated with 
^ sodium hydroxide, using phenolphthalein as indicator. This is better than 
employing an excess of standard sodium hydroxide and titrating back with acid, in 
which case the results are unreliable, owing to the formation of formic acid. The 
direct titration method, using ^ sodium hydroxide, gives consistent results which are 
always about 0*25 per cent. low. This method is recommended for rapid control 
work, and may be made quite accurate by the addition of a constant correction 
factor to the results. The factor is determined by performing a Ejeldahl estima¬ 
tion on a representative sample and comparing the result with that obtained by the 
formaldehyde method. J. F. B. 

Qualitative Analysis in the Presence of Phosphoric Acid. H. Remy. 

[ZeitBch. anal. Chem.y 1919, 68, 385-892.)—The procedure depends on the use of 
phosphoric acid itself as a group reagent; from an ammoniaoal solution, iron, 
manganese, chromium, alkali-earths, and magnesium are precipitated as phosphates 
or doable phosphates, whilst zinc, nickel, and cobalt form soluble complexes. 
After heavy metals have been removed by hydrogen sulphide the solution is boiled 
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to expel excess of hydrogen sulphide, filtered if necessary, and oxidised with nitric 
acid; the solution is then nearly neutralised with solid ammonium carbonate and 
poured, with stirring, into an equal volume of warm concentrated ammonia. The 
mixture is now treated with an excess of ammonium phosphate solution. The 
phosphate precipitate is collected, dissolved in a small quantity of warm dilute hydro¬ 
chloric acid, and potassium sulphate solution is added. Barium, strontium, and a 
portion of the calcium are precipitated as sulphates, and may be separated and 
identified in the usual way after fusion with sodium and potassium carbonates. 
The filtrate from the alkali-earth sulphates is boiled with the addition of sodium 
acetate and ammonium chloride; iron, chromium, and aluminium are precipitated as 
phosphates, and manganese as ammonium manganese phosphate. The precipitate 
is collected on a filter, and ammonium oxalate is added to the filtrate (this is 
still an acetic acid solution); calcium is precipitated as oxalate, whilst magnesium 
may be precipitated by adding ammonia to the filtrate from the calcium oxalate 
precipitate. The phosphate precipitate containing iron and other metals is dissolved 
in hydrochloric acid, the solution heated and nearly neutralised with solid sodium 
carbonate, and then poured into a mixture of 20 per cent, sodium hydroxide solution 
and hydrogen peroxide; ferric hydroxide and hydrated manganese ^oxide are preci¬ 
pitated, whilst chromium and aluminium remain in solution as chromate and aluminate 
respectively. After filtration, the iron and manganese may be identified by the 
usual reactions; aluminium is precipitated on boiling the filtrate with the addition 
of ammonium chloride, and chromium, already indicated by the yellow colour of 
the solution, is identified by the perchromic acid reaction. The filtrate from the 
first phosphate precipitate, and containing the zinc, nickel, cobalt, and alkalis, 
is heated and treated with ammonium sulphide, and the precipitated zinc, nickel, 
and cobalt sulphides are collected ; zinc sulphide dissolves in dilute hydrochloric 
acid, whilst nickel and cobalt sulphides remain insoluble and maybe identified in the 
usual way. In the filtrate from the sulphide precipitate, potassium may be identi¬ 
fied by the perchloric acid test, and sodium by means of potassium pyroantimoniate. 
In the case of a mixture free from heavy metals, but containing chromates and 
permanganates, the preliminary treatment with hydrogen sulphide may be omitted ; 
the chromium and manganese are then found in the solution containing the zinc, 
nickel, and cobalt phosphates. On treatment with ammonium sulphide they are 
precipitated as hydroxides and are dissolved, together with the zinc sulphide, 
by dilute hydrochloric acid. Zinc remains dissolved when this solution is heated 
with an excess of sodium hydroxide. W. P. S. 

Estimation of Carbon Dioxide, Oxygen, and Combustible Gases by 
Krogh's Method of Micro-Analysis. H. 0. Schmit-Jensen. (Biochem. 
1920, 14, 4-24.)—Krogh has described a method of micro-analysis for volumes between 
1 and 20 c. mm. {Scand. Arch. Physiol, 1908, 20, 278; Abderhalden^s Biochem. 
Arbeitsmeth,, 1915, 8, 495).—The principle of the method is based on the fact that 
small air-bubbles placed in a fluid behave much as semi-fluid fat drops, and easily 
allow transport from one place to another without disunion. For analysis an air- 
bubble is sucked up into a capillary tube of uniform^bore and measured. The tubes 
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used by Krogh had a diameter of about 0*25 mm. Gas absorptions are performed 
one after another in a funnel at the lower end of the capillary tube. Each absorption 
being finished, the air-bubble is sucked into the capillary tube again and 
measured anew. Krogh applied this method to the estimation of carbon dioxide, 
oxygen, and, according to the present author (who acknowledges help from Krogh 
throughout his research), to carbon monoxide, although there is no mention of this in 
the papers cited above. 

The author found it necessary to devise means for the analysis of gas originating 
from intestinal gas cysts and containing hydrogen and methane. It was found that 
Krogh's apparatus served for the estimation of carbon monoxide and hydrogen, using 
acid cuprous chloride solution, and Paal and Hartmann's solution of colloidal palla^ 
dium and sodium picrate (Analyst, 1910, 36, 139) respectively as absorbents. For 
the estimation of methane it was necessary to devise micro-combustion apparatus. 
For this purpose the diameter of the capillary was increased so as to admit of 
the introduction of platinum wires. The diameter finally adopted was about 
1 mm. Platinum wires could be introduced into tubes of smaller bore, but the 
insertion of them into bubbles of 5 c. mm. in tubes of the diameter used by Krogh 
was made impossible by the surface tension, the bubble escaping when meeting the 
wire. The apparatus finally adopted is fully described and illustrated in the text, as 
is a micro-receiver for small gas samples. Carbon dioxide is absor))ed in the usual 
manner, oxygen by alkaline pyrogallol, carbon monoxide by acid cuprous chloride 
solution, hydrogen is burned with excess of oxygen below a visible heat and methane 
at a bright red heat. The quantity of gas taken for an estimation is about 80 c. mm., 
the accidental error of a single estimation ± 0*1 c. mm., and the systematic error in 
the case of oxygen, hydrogen, methane, and probably carbon monoxide negligibly 
small. The systematic error in estimations of carbon dioxide, which diffuses with 
enormous rapidity in most fluids, is relatively large, over -f 0*5 per cent, in the 
author's hands. For any one systematic operator, however, and any small range of 
concentration of carbon dioxide, it should be substantially a constant. G. C J. 

Effect of Chlorides on the Nitrometer Determination of Nitrates. M. T. 
Sanders. (J- Ind. and Eng, Chem,, 1920, 12, 169-170.)—Determinations were made 
to ascertain the maximum quantity of sodium chloride which may be present in crude 
sodium nitrate without introducing a serious error in the estimation of the nitrogen 
content by means of the nitrometer. Mixtures of known quantities of sodium nitrate 
and sodium chloride were analysed in the nitrometer with all due precautions, and a 
curve was plotted showing the percentage error with increase in the proportion of 
chloride. It was found that the error was reasonably small until the proportions of 
the mixture rose to 3 mols. of chloride and 1 mol. of nitrate. At this point the curve 
makes a sharp break upwards, and the presence of more than 3 mols. of chloride to 1 
of nitrate makes the estimation quite impossible. It is probable that nitrosyl chloride 
is formed, which attacks the mercury and liberates nitric oxide which, recombining 
with free chlorine, repeats the cycle until all the free chlorine is used up. In such a 
case hydrochloric acid exists in the gases in the measuring tube, and the result is too 
high.. Hence it is concluded that if the percentage of sodium chloride present in the 
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dry crude nitrate exceeds 16-17, it is impossible to obtain results with the nitrometer 
which are accurate to 0*1 per cent. J. F. B. 

Preparation of a Hydrochloric Acid Solution of Cuprous Chloride for 
Use in Gas Analysis. F. C. Krauskopf and L. H. Purdy. (/. Ind. and Eng. 
Chem., 1920, 12, 168-161.)—A solution of cuprous chloride in excess of hydrochloric 
acid is recommended by Winkler for the absorption of carbon monoxide in gas 
analysis. Such a solution may be conveniently and rapidly prepared by dissolving 
cupric chloride in concentrated hydrochloric acid and reducing the cupric salt by the 
addition of stannous chloride. By using a slight excess of stannous chloride the 
cuprous salt is protected against oxidation during transference from one container to 
another. The presence of stannic and stannous chlorides in relatively large amounts 
in a hydrochloric acid solution of cuprous chloride does not impair its efficiency for 
the absorption of carbon monoxide. When the cuprous chloride solution has become 
saturated with carbon monoxide it may be restored by heating at 60®-70''C. for some 
hours. The whole of the carbon monoxide is thereby expelled and the regenerated 
solution is quite as efficient for the absorption of further quantities of carbon monoxide 
as the original. If a small amount of the copper has become oxidised during the 
treatment the solution may be decolorised by the addition of a few drops of con¬ 
centrated stannous chloride solution. J. F. B. 

Estimation of Nitrogen in Nitrocellulose and Inorganic Nitrates by 
the Nitrometer. E. G. Beckett. (J. Ohem. Soc„ 1920, 117, 220-235.)—It is shown 
that the nitrometer method of estimating nitrogen in nitrocellulose invariably yields 
low results. The interval of time which is allowed to elapse between the introduction 
of the nitrate and sulphuric acid into the nitrometer and the shaking has a great 
influence on the results in the case of nitrocellulose ; with inorganic nitrates the effect 
is less. The most trustworthy results are obtained by using 15 c.c. of 92'5 to 94*0 
per cent, sulphuric acid, and allowing fifteen minutes to elapse between the introduc¬ 
tion of the nitrocellulose and the shaking. In this case the error amounts to about 
0*7 per cent, of the nitrogen present. W. P. S. 

Modification of the Thompson Method for the Estimation of Acetic 
Acid in White Lead. L. McMaster and A. E. Goldstein. (/. Ind. and Eng. 
Chem.y 1920, 12, 170-171.)—The Thompson method is the most reliable one lor the 
estimation of acetic acid in white lead, both for those samples which have not been 
ground in oil and for those from which the oil has been extracted. The principal 
drawback in the latter case is due to the difficulty of complete extraction and the 
distillation of fatty acids which give a turbid distillate and interfere with the 
titration of the acetic acid. This difficulty is entirely overcome by performing the 
distillation under reduced pressure. The procedure is as follows: 18 grms. of 
extracted white lead are placed in an ordinary 500 c.c. flask with 40 c.c. of syrupy 
phosphoric acid (85 per cent.) and 50 c.c. of water. The flask is heated directly amd 
the material distilled down to a small bulk. Steam is then passed into the flask and 
distillation continued until about 600 c.c. of distillate are obtained. After a^dipg 
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about 0*5 c,c. of phosphoric acid the distillate is transferred to a heavy-walled flask 
fitted with a two-hole stopper. Through one hole passes a tube with a very small 
capillary bore, through which a minute stream of air may be drawn in during the 
distillation. Through the other hole is passed a connecting bulb tube attached to 
a condenser. Distillation is conducted under reduced pressure, corresponding 
to about 150 mm. of mercury, using a conical filtering flask as a receiver. Distillation 
is stopped when 10 c.c. of the distillate required only one drop of ^ alkali to 
produce a colour change in phenolphthalein. At no time should the volume of liquid 
in the distillation flask be allowed to fall much below 100 c.c., as phosphoric acid 
may then be drawn over. In this method the final distillate is always obtained 
clear, and the results are accordingly slightly lower than by the Thompson method, 
which always yields cloudy distillates. It is possible even to proceed to the analysis 
without previously extracting the oil. J. F, B. 

Determination of Oxygen by the Copper-Ammonia-Ammonium Chloride 
Reagent. W. L. Badger. (J. Ind, and Eng, Chem., 1920, 12, 161-164.)—Hempel 
has described a reagent for the absorption of oxygen in gas analysis, consisting 
of spirals of metallic copper immersed in a liquid consisting of equal parts of 
saturated ammonium carbonate solution and ammonia of sp. gr. 0‘93. The author 
has investigated this reagent, but found that it is not the most effective solution 
of its type for the quantitative absorption of oxygen. The most suitable reagent 
is made by saturating with ammonium chloride a mixture of one part of concen¬ 
trated ammonia and one part of water. Such a solution when employed in the 
absorption pipette in the presence of copper spirals will absorb fifty to sixty times 
its volume of oxygen. It must then be changed, not because it fails to absorb the 
oxygen quantitatively, but because such a heavy precipitate is formed that the 
reagent becomes unmanageable. The solution, however, is still useful for a con¬ 
siderable time after the precipitate begins to form. In the analysis of commercial 
oxygen, where the residue of unabsorbed gas is very small, care must be taken that 
one or two of the copper wires project clear up into the entrance to the capillary; 
for, if the gas residue is not in contact with metallic copper, the last traces of oxygen 
will not be absorbed. It would appear therefore that the absorption of oxygen 
depends directly on the oxidation of the metallic copper, and that the function 
of the solution is merely to keep the metal surface clean and active. This reagent is 
cleaner to use and lasts longer than alkaline pyrogallate, and it is active at almost 
any temperature. When fresh, it leaves appreciable amounts of ammonia in the gas, 
for which reason the burette water should be kept slightly acid. The reagent cannot 
be used for the estimation of oxygen when carbon monoxide or acetylene is present 
in the mixture. J. F. B. 

The “Heat-Rise” Method of Testing Sulphuric Acid and Oleum. 
R. Curtis and F. D. Miles. (/. Soc. Chem. Ind., 1920, 39, 64-65t.)—T he “ heat^ 
rise,” accurately standardised by the titration method, may serve as a simple and 
rapid test for use in plant control. For this purpose a fairly large sample, 400 grms. 
of acid, may be taken for the estimation, and the apparatus required consists simply 
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of an earthenware mug bolding about a pint, two measuring cylinders, and a ther¬ 
mometer with a scale marked inside the stem. The standardisation is carried out 
with samples of oleum and sulphuric acid, the composition of which has been 
determined with the highest accuracy by the titration method. The results are 
plotted as graphs, from which the results of subsequent estimations are read off. 
In all cases the samples should be cooled to at least 26® C. Three types of test are 
described—(a) Test for Oleum (of not more than 26 per cent.): 200 c.c. of oleum 
at temperature a® C. are poured quickly and with vigorous stirring into 200 c.c. 
of sulphuric acid at temperature 6 ® C. in the mug. The maximum temperature, 
c® C., of the mixture is noted, and the rise is c - J (a -h b). The sulphuric acid should 
have a strength of between 92*5 and 94*6 per cent. The results are reliable within 
0*6 per cent, of free trioxide or 0*1 per cent. HgS 04 . After mixing, the liquid should 
not fume. ( 6 ) Test for Sulphuric Acid (96 to 100 per cent.): The procedure is as 
above, but the sulphuric acid is poured into the oleum (20 to 26 per cent. SO 3 ). 
After mixing, the liquid should fume. If it does not fume, test again as for a weaker 
acid (below). Variation in the strength of the oleum, between 18 and 25 per cent., 
is without effect. The results are reliable within 0*3 per cent. H0SO4. (c) Test for 
Sulphuric Acid (88 to 96 per cent.): 100 c.c. of the acid sample at temperature 6 ® C. 
are mixed with 300 c.c. of oleum (20 to 25 per cent.) at temperature a® C. 
Bise « c - (3a 4 - 6 ) / 4. After mixing, the liquid should fume. The error should be 
less than 0*5 per cent. H 2 SO 4 . In factory work, where frequent tests are required, 
the method is extremely useful. The presence of large quantities of impurity affects 
the results, and it has been observed that oleum made from sulphuric acid recovered 
from T.N.T. waste acid gave an abnormally high rise of temperature. J. F. B. 

Rapid Method for the Determination of Sulphur in Petroleum Oils. 
A. W. Christie and C. S. Bisson. {J, Ind. and Eng, Chem,, 1920, 12, 171-172.)-^ 
After the combustion of 0*5 to 0*6 grm. of the sample in a calorimetric bomb with 
oxygen under a pressure of 30 atmospheres for the determination of the calorific 
value, the whole of the sulphur present in the oil has been oxidised to sulphuric 
acid. The contents of the bomb are washed through filter-paper into a 260 c.c. 
beaker, and the total acidity of the liquid is determined by titration. The solution 
is then made up to a definite volume such that an aliquot portion of 25 c.c. will 
contain between 0*2 and 1*5 mgrm. of sulphur. A portion of 25 c.c. is measured out 
into a 300 c.c. wide-mouthed conical flask and acidified with one drop of dilute 
hydrochloric acid ; 10 c.c. of a solution of benzidine hydrochloride (8 grms. per litre) 
are added, the solution is shaken several times and allowed to stand for fifteen 
minutes or longer. The benzidine sulphate is collected in a Gooch crucible on an 
asbestos pad which has previously been treated with permanganate. The flask is 
rinsed three times with 5 c.c. of cold water, each portion being drained through the 
filter before the next is poured on. The asbestos pad and precipitate are then washed 
back into the original flask. One c.o. of 10 per cent, sodium hydroxide is added and 
the flask is warmed on the steam-bath to dissolve the benzidine sulphate. Water 
is then added to bring the volume up to about 100 0 . 0 . and 5 o.c. of concentrated 
sulphuric acid are added. The flask is placed on the steam-bath and the solution is 
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titrated hot with permanganate until the red colour fades slowly. An excess of 
10 c.c. of permanganate is added, and heating on the steam-bath continued for 
exactly ten minutes. Ten ao. of oxalic acid are added, and as soon as the solution 
clears the titration is finished off with permanganate. The net consumption of 
permanganate is multiplied by the factor 0 041 to obtain the number of mgrms. of 
sulphur in the portion of original solution taken, this factor having been ascertained 
by the analysis of known solutions of sulphates. The results are essentially the 
same as those obtained by the gravimetric barium sulphate method. By using the 
entire rinsings of the bomb and concentrating to 25 c.c., accurate results may be 
obtained for oils containing only 0*1 per cent, of sulphur. J. F. B. 

Estimation of Tin. J. M. Kolthoff and R. Van der Heyde. {Phamu 
Weekbladf 1919, 66, 1466; Chem. ZeiL UhersichU 1920, 44, 65.)—The tin solution, 
the acidity (hydrochloric) of which should be about 4N, is treated with two drops 
of 1 per cent, antimony solution and 0*2 grm. of reduced iron, and boiled until the 
iron is dissolved, the mouth of the flask being meanwhile covered with a funnel. 
After the reduction a fragment of marble is added, so that the carbon dioxide pro¬ 
duced will protect the stannous chloride from atmospheric oxidation, and the liquid 
is rapidly cooled. It is then diluted with 100 c.c. of water, free from air (prepared 
by adding 1 grm. of sodium hydrogen carbonate and a little hydrochloric acid to 
100 c.c. of distilled water), an excess of ^ iodine solution immediately added, and 
the excess titrated with sodium thiosulphate solution. The method is also applicable 
in the presence of considerable amounts of antimony as found in alloys. In such 
cases the mixture of tin and antimony is dissolved in strong sulphuric acid, the 
solution boiled with reduced iron and hydrochloric acid and filtered after reduction, 
and the filtrate treated as described. 0. A. M. 

Approximate Quantitative Microscopy of Pulverised Ores. W. H. 
Cogrhill and J. P. Bonardi. {Techn, Paper, No. 211, Bureau of Mines Dept, of 
Interior, U.S.A., 1919, 20 pp.)—Hynes’ method of sorting pulverised minerals by 
the use of a reading-glass and microscope {Min, and ScL Press, 1915, 110, 994) has 
been simplified and developed. The best apparatus for the purpose is a binocular 
microscope with a stage adapted for rapid orientation. The pulverised ore for each 
reading is oriented by adjusting it along a ruled off>3et, each square of which has a 
distinguishing letter. Although only a part of the grains sprinkled on to the slide is 
counted, groups of them are taken systematically as in ordinary sampling. The 
most satisfactory illumination is obtained when dark-green paper is placed as a 
background beneath the glass slide. Close grading by means of screens is essential, 
and the separated products should be washed and dried so as to show clear-cut 
surfaces. Coarser products should be sprinkled on to the slide, so that each field 
contains about a dozen grains, whilst finer products should be sifted on to the slide. 
In preparing samples it is best to begin with wet screening on the finest sieve, and 
for this purpose a solution of saponin or of soap is much more satisfactory than 
water. In calculating the weight of constituents from the volumes counted, chemical 
analysis and familiarity with the ore in question will afford guidance. For example, 
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in the case of molybdenite concentrate the silioeoas gangne has a weight factor of 
1, whilst pyrites and equivalent molybdenite in “ locked” ^ains have a factor of 2, 
and free molybdenite flakes (which break into thin flakes about half as thick as the 
other grains) are assigned a factor of 1, instead of 2, in accordance with their specific 
gravity. A camera lucida sketch of the outlines of the powdered mineral as seen 
through a monocular microscope affords a trustworthy criterion of the nature o 
an ore. G. A. M. 
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Analytical Weighing. H. L. Wells. (J. Amer. Chem. Soc., 1920, 42, 411- 
419.)—The author recommends the adoption of short swings of the balance in 
weighing, and adduces many arguments against long swmgs. W. P. S. 

Modification of the Apparatus for the Estimation of Arginine 
Nitrogen by Van Slyke’s Method. G. E. Holm. (/. Amer. Chem. Soc., 1920, 
42, 611-612.)—A Kjeldahl 6ask, having a short neck, is closed with a rubber stopper, 
through which pass a short tube for the introduction of liquids and the stem of an 
anti-spray bulb; this stem is longer than usual, and around it is fitted a short 
condenser. During the alkali digestion, water is passed through the condenser; the 
contents of the flask are then allowed to cool, the water is drained from the 
condenser, 200 c.c. of water and a quantity of zinc dust are added to the fiask 
through the short tube, and the distillation is continued in the ordinary way. 

W. P. S. 

Determination of Hydrogren Ion Concentration. J. W. M. Bunker. 

(/. BioL CJievi,, 1920, 41, 11-14.)—An electrode and vessel are described which fulfil 
the necessary requirements for easy and accurate work on the reactions of culture 
media and other biological fluids. The apparatus is a modification of the bubbling 
electrode used in a glass vessel, the essential part of the apparatus being the tube E 
used to conduct the hydrogen gas to the platinum wire of the hydrogen electrode. 
This is a piece of glass tubing of inch internal bore, with a side arm of 
small diameter joined to it at approximately 1 inch from the top, the total length 
being about 5 inches. In its preparation it is sealed at the bottom and then heated 
on one lower “ corner,*’ and a bubble at this point is blown and later broken with a 
file. The edges of the lip which remain are fire-polished and then the end of the 
tube is sealed, and the round hole thus obtained is contracted to an approximately 
oval shape. The hydrogen electrode itself, B, is made from a piece of | inch tubing 
and a short piece of platinum wire sealed in at the bottom, projecting outside about 
j inch, and inside far enough to make contact with the mercury C, the entire 
electrode being about 6 inches long. The tube B with the stopper A is inserted in 
tube E and adjusted so that D is opposite the oval orifice. When gas is bubbled 
through there should form a large bubble at the base of the tube E which is held 
together by the walls of the tube until it has travelled far enough for the level of the 
liquid within the tube to have reached a point below the platinum wire; it is thus 
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exposed to hydrogen gas. Electrode vessel G is an ordinary test^ttbe of 1 indt 
internal diameter and abont 3 inches long, and when a series of determinations of 
Ph is to be made the proper number of tabes is selected, and one by one each may 
be pushed up under the electrode against the rubber stopper F, which has three h(dea 



made in it to receive tightly the tube E and the outlet tube II with its stopcock, and 
also to receive, but not too tightly, the potassium chloride arm J made of small 
capillary tubing. Numerous working details are given, for which the original paper 
must be consulted. H. F. E. H. 

Problems and Fallacies of Samplings. W. L. Baillie. (Chem. Trade J., 
1920, 66t S33-336.)—This paper indicates the great importance of accurate sampling 
and the difficulties met with in its achievement. The experimental error in sampling 
should be of such an order that it will not increase the experimental error in the 
method of examination involved. Any degree of refinement is possible by taking 
increasing numbers of very small portions evenly from different parts of the bulk, but 
the probable error is inversely proportional only to the square root of the number of 
portions forming the sample, and this method of increasing accuracy soon becomes 
impracticable. When sampling materials received in numerous packages where no 
wiUol adulteration is suspected, and the imparities consist of harmless diluents, it is 
probably sufficient to sample one in five packages in consignments of fifty or over, but 
a hi^er proportion is advisable in smaller lots. When, however, the imparities are 
liable to consist of intentional adulterants or are of an objectionable nature, the only 
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attomative is to sample from most or all of tho paekagea The importaaoe of this 
latter method is illustrated by a table (quoted from Hill) diowing the Tariation in 
oootent of arsenic and lead in different casks of a consignment of boric acid: 


Paints per Million. 


Tvuinoer oi uasK. 

i 

1 Arsenic. 

! 

Lead. 

2 

10 

4 

4 

16 

2 

6 

2-4 

2 

8 

0-4 j 

I 48 

10 1 

0-4 ! 

1 24 


If the contents of any particular package differ in appearance, colour, odour, etc., 
from the remainder of the bulk, samples should be taken from this and each of the 
neighbouring units ; also a larger proportion should be taken from the first and last 
few packages of any delivery, particularly if the material is made by a discontinuous 
process. In many cases samples from different packages of a consignment may be 
kept separate for moisture determination, and then mixed and resampled for the 
remaining determinations. The amount and distribution of impurities is frequently 
very variable, even in a single parcel, and with some mixed materials (e.gf., dynamite) 
the composition is liable to vary owing to segregation on standing. In such cases 
extreme care is necessary to ensure a truly average sample. When liquids are 
sampled, solid foreign matter may generally be mixed uniformly by rolling or stirring, 
but if this is impossible a special sampling instrument must be employed. In 
addition to obtaining a representative sample such questions as the suitability of 
containers, methods of storage, means of transit, etc., must be considered. Any 
receptacle should be unacted upon, either physically or chemically, by the material 
of which the sample is composed, and should be closed in such a manner that no 
constituent of the sample can be lost by evaporation. With regard to labelling, this 
should be as complete as possible, for neglect of this precaution often leads to much 
unnecessary trouble and waste ot time. Examples of research applied to the 
sampling of copper bullion and wood pulp are given, and indicate that the question 
of sampling is by no means a simple matter, and that an efficient sampler must 
possess skill and knowledge of a high degree. Several devices employed for sampling 
consignments of materials and for the control of manufacturing operations are 
described in detail, and tables illustrating various points dealt with in the text are 
provided. T. J. W. 

Surface Tensimeter for Small Quantities of Liquids. C. C. Kiplingrer. 

{J.Amer. Chem* Soc., 1920, 42 , 472-476.)—An apparatus for measuring surface tension 
which requires only a few drops of the liquid is shown in the figure. A capillary 
tube, 18 cm. in length and 1 mm. internal diameter, is fixed to the edge of a graduated 
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quadrant (this may be cutirom a celluloid protractor). A short column of the liquid 
is introduced into the capillary, the lower end of the latter is closed with a glass cap 
to retard evaporatioDj and the tube is then turned to such an angle that the meniscus 
at the lower end of the liquid changes to a plane surface. This angle is given by the 
weighted threads attached to the apex of the quadrant, two threads being used to 
eliminate parallax. If A is the angle and L the length of the liquid layer in the 
capillary (measured to 0*1 mm.), then L cos where li is the height of the 



vertical column exerting the same downward pressure as the inclined layer of liquid 
The formula 

_ dxhxrx 980 - 

!r=- 2 - dynes per sq. cm. 

is used in the calculation of T, the surface tension. Results obtained by the use of 
the* apparatus with water, benzene, carbon tetrachloride, toluene, and ethylene 
dibromide are concordant but uniformly lower by a few units than the correct values; 
this may be due to a slight change in the length of the liquid layer owing to the 
flattening of the meniscus, and the need of a correction factor is indicated. 

W. P. S. 

* Themoregrulator with the Characteristics of the Beckmann Thermo¬ 
meter. R. B. Harvey. (/• BioL Chem.y 1920, 41, 9-10.)—With low temperature 
regulation it is desirable to reduce the heat capacity of the regulator as much as possible 
in order to effect quick response, and it is also advisable that the thermoregulator 
should show the same lag effects as the standard Beckmann thermometer. 
An instrument is described and illustrated which can easily be set at any temperature 
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between - 20 and + 250® C. The approximate setting is made by warming or cooling 
the mercury bulb until the upper level of tbe column reaches the desired point on the 
setting scale, while, for more accurate settings, a series of small globules of mercury 
is detached from either portion; as many of these droplets as are desired can be 
added to the contents of the bulb by turning the instrument upside down. The 
setting is easier than with the ordinary Beckmann thermometer, and the lower 
platinum contact should be made in an enlargement of the capillary to prevent stick¬ 
ing of the mercury at this point, the upper contact being placed at the end of the 
capillary so that small temperature changes will make or break the circuit. The 
mercury column is of suflScient diameter to carry the currant desired to operate a 
150 ohm relay using 2 or 4 volts. The heating circuit should be broken by a relay. 

H. F. E. H. 

New Turbidimeter for Solution^ of Gelatin, Cellulose and Varnishes. 
S. E. Sheppard. (/. Ind. a^id Eng. Cliem., 1920, 12, 167-169.)—For the measure¬ 
ment of the clarity of viscous solutions the most convenient method is that depending 
on the extinction of visible details in some standard object. In the method described, 
the thickness of liquid under examination and the conditions of illumination are kept 
constant while the visibility of the object is varied continuously. For this purpose 
the author employed cross gratings similar to those used by Ives for his tost object 
for visual acuity. The essential part of the apparatus consists of two superposed 
opaque line gratings arranged to rotate relatively to each other about an axis perpen • 
dicular to their plane. Viewed by transmitted light at such a distance that the 
grating lines are below the limit of resolution, parallel dark bands are seen. When 
one plate is revolved over the other the separation of these bands alters continuously 
until a point of invisibility is reached when the bands can no longer be resolved. If 
the bands are viewed through a turbid solution the point of invisibility is reached 
with a smaller angle of rotation. The instrument comprises a source of light, consist¬ 
ing of a concentrated filament lamp and hood, a mirror for reading the scale, diffusing 
and reducing glasses, the crossed gratings with vernier and scale, a cell for holing the 
samples in the path of light in front of the gratings, a tube, and eyepiece. The 
samples are preferably placed in square-sided, 8-oz. bottles with screw covers, and, 
since these are not accurately made, they are immersed in the parallel glass-walled 
cell containing a medium such as monochloronaphthalene which has the same refrac¬ 
tive index as the glass. Readings are first taken with clear water, and the rotation 
of the gratings necessary to extinguish the resolution of the bands is determined 
(angle « A max.). The jar containing the fluid to be tested is then placed in the cell 
and the rotation corresponding to extinction again determined (angle*A). A 
sufficiently accurate comparison is obtained by taking the percentage ratio of A to 
A max. as the clarity value compared with the standard liquid. J. F. B. 


♦ ♦ ^ * 
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Alcohol ; Its Pboduotion, Pbopertibs, Chemistry, and Industrial Applications. 

By Charles Simmondb, B. So. London: Macmillan and Co. 1919. Price 218. net 
It does not always fall to the lot of an author to produce a scientific treatise at 
a time so peculiarly opportune as that selected by Mr. Simmonds. The conviction 
of the sub-committee on motor fuel that the only ultimate solution of the motor-fuel 
problem is the production of home or empire-produced power alcohol, the recent 
appointment of Sir Frederick Nathan as Power Alcohol Investigation Officer under 
the Fuel Research Board, and the necessarily increasing quantity of alcohol which 
is required for our expanding manufacture of dyes, synthetic drugs, etc., is ample 
testimony to the national importance of the production of alcohol. 

Mr. Simmonds* work is of a standard character, and its compilation shows 
internal evidence not only of great care and accuracy, but also of scholarly enthusiasm 
for his subject. The arrangement is admirable, and a judicious balance is maintained 
of the relative importance of the several matters dealt with. The reviewer is tempted 
to take his readers for a mental tour through the different chapters, but he must be 
content with drawing attention to some of the more important aspects of the author's 
work. A brief introductory chapter of an historical character is followed by one 
dealing with the production of alcohol. A good account is given of the ** Amylo *’ 
process of fermentation, and in this connection it is greatly to be deplored that our 
Oustoms and Excise regulations prevent advantage being taken of any benefits which 
the process may offer, or of any developments to which it may give rise. Technical 
progress is impeded because of the statutory requirement that the distillers’ wort 
before fermentation shall be ascertained by means of the saccharometer, and this, 
unfortunately, is impracticable in the ** Amylo process.” A better instance of 
bureaucratic short-sightedness would be hard to find. The production of alcohol 
from wood is described, and although the results so far have not been financially 
euccessful, yet in the opinion of some technologists there is a future for the Classen 
process. The fact that several millions of gallons of alcohol have been produced from 
wood waste lends support to the view that ultimate success is probable. The main 
difficulties appear to be of an economical character. 

The manufacture of methyl alcohol is described, and useful tables are given 
of densities of mixtures of methyl alcohol and water. 

The analytical side, as might be anticipated, has been dealt with by Mr. 
Simmonds in a most lucid manner, and for this—if for no other—reason the volume 
will find a place in the book-shelves of those practitioners who are interested in 
aleoholometry and the analysis of alcohol, acetone, spirits, wines, etc. The position 
of industrial alcohol, the composition of denatured and specially denatured alcohols, 
foreign denaturants, and the various official regulations attaching to their use, are 
discussed. The preparation of ether, chloroform, ethyl chloride, bromide and iodide, 
chloral ethyl acetate, ethyl acetoacetate, and other technical ethyl and methyl com* 
pounds, is described. 

The matter dealing with alcohol as a source of motive power and the author’s 



REVIEWS 195 

r^9am^ of the most recent reports and investigations on this subject will be read with 
interest by those who are concerned with this far-reaching and important problem. 

That portion of the book dealing with the chemical examination of potable 
spirits and the advantages and defects of the Allen-Marqnardt, Beckmann, Govern¬ 
ment Laboratory, and other methods of estimating higher alcohols will be read with 
professional interest by the analyst. The analysis of beer, cider, perry, and wines is 
gone into in a fairly comprehensive manner. Inelnded in the first mentioned is the 
refractometric determination of original gravity, which constitutes a useful brewery 
control method. 

The final chapter, dealing with the physiological effects of alcohol, is based on 
the valuable review recently compiled by the Central Control Board (Liquor 
Traffic) of the United Kingdom. 

The author is to be heartily congratulated on the production of a volume which 
is a real contribution to a highly important branch of chemical literature. 

Editor. 

A Treatise on Qualitative Analysis. By P. Clowes and J. B. Coleman. 

Ninth edition. Pp. 416, London: J. and A. Churchill, 1920. Price 128. 

6d. net. 

The new edition of this well-known work on qualitative analysis can be strongly 
recommended as a book which may safely be put into the hands of all students 
engaged in the study of this important subject. 

In the training of those who attend the laboratories of our schools and colleges, 
it is most desirable that the qualities of accuracy, carefulness, and attention to detail 
should be inculcated from the beginning, and the teacher of practical chemistry will 
find that this text-book provides valuable assistance in the task of instructing those 
placed in his charge. 

This edition is enlarged and revised. The section on the preparation of gases 
which appeared in former editions has been deleted, and this has allowed space for a 
fuller treatment of matters relating to analytical practice. A further improvement is 
the arrangement of the reactions of the metals so that they are now placed in their 
natural order, and formuloa, such as KHO, have been rewritten KOH etc. 

In the first two sections, apparatus and general manipulation are thoroughly 
treated in a manner calculated to induce in the student a respect for method and 
clean working. A better diagram of the Bunsen fiame should be given, showing its 
various parts, and instructions for cutting glass tubing of wide bore might be 
included. 

In a book which claims to be a treatise, a more up-to-date account should be 
given of the spectroscope and of the various methods of illumination employed in 
working with it, as well as a description of the means employed for ascertaining the 
wave-lengths of the spectrum lines. The treatment of the subject is too elementary. 

In the section dealing with analytical reactions, the theoretical side of the 
subject has received far less attention than it merits. Surely, the scientific founda¬ 
tions of analytical chemistry give spirit and life to the subject, and are calculated to 
stimulate enthusiasm. No mere consideration of spctce available should allow this 
aspect of the subject to be almost ignored. 
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The two following Beotions deal with the reactions of the metals and acid 
radicles. The explanations are clear and concise, and the treatment thoroogh* The 
reactions of the rarer elements are included, together with tables by means of which 
the various metals and acid radicles may be separated and identified. In this 
connection it would be a great advantage if, in presenting two or three altmiative 
Bchemes of separation, the authors would give us the benefit of their experience, and 
state which scheme is advisable under any given set of conditions. 

There is no mention of the following reactions which are now extensively 
employed, and which should bo given in a book of this scope—namely, cupferron for 
the precipitation of iron and titanium, the hydrogen peroxide test for titanium, the 
dimethyl-glyoxime test for nickel, and the a-nitroso-/3-naphthol test for cobalt ; also 
the ammonium cobalto-thiocyanate test for this last metal. 

further omissions are: the sulphanilic acid and a-naphthylamine test for 
nitrites, the perchloric acid test for potassium, the sodium cobalti-nitrite test for that 
metal, and the pyroantimoniate test for sodium. It is not made sufficiently clear 
that lithium carbonate is not precipitated in the barium group in the presence of 
much ammonium chloride, and the formula for ammonium metavanadate is wrongly 
written. 

There is a useful section dealing with the reactions of the more common organic 
compounds, and on the identification of gases; the portion dealing with the 
analysis of complex mixtures, minerals and acid radicles is particularly good, and 
includes ample explanations of numerous important points. 

The tables given for the separation of the rarer metals need some extension, in 
particular, that dealing with the analysis of rare earth minerals. 

Sound advice is given concerning laboratory fittings and arrangements, and the 
expression of the concentration of reagents in terms of normality is rightly advocated. 

The book is full of useful information, and the numerous cross-references have 
permitted the inclusion of much matter within a small compass. It will no doubt 
find increasing favour among teachers and analysts. 

The authors are evidently exponents of the gospel of orderliness and the clean 
bench, factors so essential to all good work. The spirit of the book is an 
antidote against haphazard and “ slapdash ” work which so easily spoils an otherwise 
promising student, and the authors are to be congratulated upon providing us with 
such an excellent treatise on the subject. A. J. Halb. 

Annuaibb poub l*An, 1920. Paris; Gauthier-Villars et Cie. Price 4 fr. 60 c. 

This little book is published under the segis of the Bureau des Longitudes, and 
appears to have been issued regularly since 1796. 

It contains an immense mass of useful information in the fields of astronomy, 
meteorology, geography, chemistry, and physics. Among the information likely to 
be useful to the chemist, one notices the numerous tables giving the densities of pure 
substances and of minerals, co-efficients of expansion, vapour tensions, specific heats, 
indim of refraction, specific rotatory powers, and many other chemical and physical 
data. 
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There are also brief but clearly written explanatory chapters dealing with such 
subjects as alcoholometry, radio-activity, calorimetry, etc. 

The compilers and the Bureau des Longitudes are to be congratulated on the 
evidence of careful selection which this little book reveals, and on having compressed 
such a vast amount of useful matter within so small a compass. As a ** pocket-book ** 
of general reference it is one of the best which has come under the writer’s notice. 

A. Ghabtok Ghapman. 

Gatalysis in Thboky and Pbacticb. By E. K. Eidbal and H. S. Taydob. Pp, 496. 

London: Macmillan and Go. 1919. Price 17s. net. 

The great interest of catalysis to chemists in general rests chiefly on two facts. 
First, catalytic action is so general that it is questionable whether any reaction has 
ever been conducted without catalysis, and, second, such explanations as have been 
advanced are obviously primitive and tentrtive, and afford little assistance to the 
chemist who is in search of the most suitable catalyst for some particular reaction. 
Probably no greater service could be rendered to the science, both theoretical and 
applied, than the formulation of a satisfactory general theory, or set of theories, to 
explain catalytic action. If and when this is accomplished^ chemical action in 
general will doubtless be understood in a manner altogether more fundamental than 
is the case to-day. 

If the reader of the volume under review expects to find in it new light on 
catalytic processes, he will be disappointed. The work is purely a compilation from 
previous publications, with occasional notes from the authors’ own experience and, 
here and there, remarks on possible directions for future research. The discussion 
of theory is slight and uncritical. It follows, on the whole, the Ostwald dogma. 

Eegarded as a compilation, the work has much in its favour. It is compre¬ 
hensive, as the following titles of its chapters indicate : Early History; Theoretical 
Introduction; Measurement of Eeaction Velocity in Gatalytio Processes; Oxidation 
Processes; Hydrogen and Hydrogenation; Dehydrogenation; Fixation of Nitrogen ; 
Hydration and Hydrolysis; Dehydration; Applications of Gatalysis to Organic 
Ghemistry; Ferments and Enzymes; Gatalysis in Electrochemistry; Gatalysis by 
Eadiant Energy; Gatalysis in Analytical Ghemistry. 

The analytical chemist will probably turn first to the last chapter, of some forty- 
three pages, as embodying his immediate interests. It is doubtful whether he will 
find anything of novelty in it, but if he is not in touch with other developments 
of the science he may obtain hints from other sections of the work which will enable 
him to choose a suitable catalyst for some reaction which he desires to accelerate. 
In the present state of the theory there can be only occasionally any certain guide 
in this matter. 

The book k pleasingly printed, but with rather more “printer’s errors*’ than 
should have escaped correction. The references are numerous, but at times seem to 
have been overlooked—c.gr. pp. 179-182. In other ways also there is evidence that 
the production has been hurried~c.y. the reader is supplied with many chemical 
equations which he cotdd be trusted to know (e.p. the one on p. 139), while the less 
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familiar formate of mathematical physios are employed with no, or little, expla^- 
tion. These minor faults may well be corrected in a second edition. 

H. F. Coward. 

The Profession of Chemistry. By Richard B. Pilcher. Pp. xiv and 199. 

London : Constable and Co., Ltd. 1919. Price Gs. 6d. net. 

The choice of a career for a boy or girl is generally a difficult matter, and 
especially so when those with whom the choice lies are unacquainted with the means 
and qualifications necessary to success in the career that may be contemplated. No 
one perhaps is better qualified than Mr. Pilcher to advise as to training for the 
chemical profession, and his book bears the impress of thorough knowledge of his 
subject. The book will prove extremely helpful to parents and guardians who have 
this profession in view for their charges, as well as to the youthful aspirants them¬ 
selves. Many who entered the profession years ago have since had occasion to regret 
that the advice contained in this book was not available when it could have been of 
use to them. 

Mr. Pilcher takes a comprehensive view of his subject, beginning with general 
education at school, passing thence to college or university training, and finally 
outlining the special qualifications requisite in the various branches of the profession. 
Naturally and properly much space is devoted to the requirements of the Institute 
of Chemistry. The section on “Pharmacists and Chemists” will be especially 
instructive for those for whom the book is primarily intended; a good case is made 
out for the claim to the title “Chemist” of those who have studied the science 
generally, as distinct from those who have studied the one branch of applied 
chemistry known as pharmacy. The section on “Professional Training” includes 
a useful list of Institutions where special courses in various branches of applied 
chemistry may be obtained. In the section on “ Professional Procedure ” Mr. Pilcher 
upholds a high standard of conduct, and in dealing with the subject of advertising 
he quotes very aptly an opinion of Dr. Johnson, who, whilst coudemning solicitation 
for employment by a lawyer, said: “ I would have him inject a little hint now and 
then to prevent his being overlooked.” The ‘'little hint” must be allowed to 
chemists as well as to lawyers, though of course much depends on the manner of 
application. The book concludes with a short account of the services rendered by 
chemists during the late war. In reference to the Gas Services it is remarked that 
“High qualifications were unnecessary for the work of the rank and file,” a state¬ 
ment that will be contradicted by none. 

Mr. Pilcher does not hold out illusory hopes of riches to those who intend to 
enter the profession, and indeed the impression left on the mind of the reader is that, 
whilst the study of chemistry demands high thinking, the practice of it enforces 
rather plain living. That this impression is correct will be generally admitted. It 
is unfortunately the case that the man who has spent some of the best years of his 
life in training to become a chemist often finds his services less well rewarded than 
those of the man who has passed direct from school to commercial work. It may 
be that this condition is one of unstable equilibrium, and that time will effect an 
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improvementv The attitude adopted by Government and Municipal authoritiee 
towards the profession and towards science generally is largely responsible for the 
present unsatisfactory state of affairs. It is to be hoped that the Government will 
profit by the lesson of the war in this respect and learn wisdom from our late 
opponents. L. Eynon. 

iNTBODUCTioiJ TO PHYSICAL Chemistby. By Jambs Walkeb, LL.D., F.R.S.. 

Eighth Edition. Pp. xiii + 433. London: Macmillan and Go., Ltd. 1920. 

Price 16s. net. 

The first edition of this excellent book appeared twenty years ago, when the 
English-reading student of chemistry was almost entirely dependent on translations 
of German textbooks of physical chemistry. It was at once widely adopted aa 
a textbook in our universities and colleges, and, from the fact that an eighth edition 
has recently been called for, it is clear that the work is still highly esteemed by 
teachers and by students. 

It is unnecessary to describe in detail the plan of a work so familiar to all 
students of chemistry as that under review. In the eighth edition the general plan 
of the first is still found, but the necessary revision has, of course, been carried out 
for the purpose of bringing the information up to date, and new material also has 
been introduced. We have then before us a perfectly modern, lucidly written 
elementary textbook of physical chemistry, in which the student will find the 
fundamental facts and theories of physical chemistry clearly set out, and their 
importance in the older branches of the subject indicated. 

At the time when the book under review was first published, the author felt the 
necessity of effecting a connection between the ordinary chemical knowledge which 
the student was supposed to possess and the new material forming the content of 
physical chemistry. By the method of treatment adopted by the author it was 
hoped to prevent the student from shutting up his knowledge of physical chemistry 
in a water-tight compartment, and so failing to perceive its connection with and 
importance for the proper understanding of the chemistry of inorganic and organic 
substances. One would hope that the same necessity does not exist to>day. The 
older manner of teaching inorganic chemistry has, with the growing up of a new 
generation of teachers, largely disappeared, and many of the more important facts 
and theories of physical chemistry are now introduced in the appropriate manner 
even in the elementary courses in inorganic chemistry. The teaching of organic 
chemistry, it is to be hoped, will similarly ungergo changes under the influence 
of physical chemistry. Although, therefore, the necessity for emphasising the 
organic connection between physical chemistry and the older branches of the subject 
may not be so great as formerly, the work by Professor Walker will be found of the 
greatest value to the teacher who desires to keep the unity of the subject constantly 
before the minds of his students. 

In the present edition two new chapters make their appearance, dealing with 
the dimensions of atoms and molecules, and with atomic number. In reading 
through these chapters dealing with such important matters, the reviewer could not 



•200 


EEVIBWS 


bat feel that the author had carried the process of condensation rather far, and 
he would venture to suggest that a somewhat fuller treatment might be given to 
these subjects in a future edition. 

To those familiar with Professor Walker's book it is only necessary to say that 
the present edition preserves the high standard and good qualities of the earlier 
editions; while to those who have not yet become acquainted with the work, the 
warmest recommendation can be given. A. Findlay. 


MINISTRY OF HEALTH. 

EFFECTIVE CONTROL OF CERTAIN THERAPEUTIC SUBSTANCES. 

Thb Ministeb of Health bas appointed a Committee to consider and advise upon 
the legislative and administrative measures to be taken for the effective control 
of the quality and authenticity of such therapeutic substances offered for sale to the 
public as cannot be tested adequately by direct chemical means. 

The Committee consists of the following members; 

Sir Mackenzie D. Chalmers, K.C.B., C.S.I. (Chairman). 

H. H. Dale, Esq., C.B.E., M.D., F.R.S., Head of Department of Biochemistry 
and Pharmacology under Medical Research Council. 

G. F. McCleary, Esq., M.D., Medical Officer, Ministry of Health. 

A. B. Maclachlan, Esq., Assistant Secretary, Ministry of Health. 

C. J. Martin, Esq., C.M.G., D.Sc., F.E.C.P., F.R.S., Director, Lister Institute 
of Preventive Medicine. 

The Secretary of the Committee is E. W. Adame, Esq., O.B.E., M.D., of the 
Ministry of Health, Whitehall, S.W. 1. 
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THE ANALYST. 


OBITUARY. 

WALTER WILLIAM FISHER, M.A., F.I.C. 

The late Walter William Fisher, M.A., F.I.C., Aldrichian Demonstrator of Chemistry 
in the University of Oxford, who died on February 7, in bis 78th year, was one of 
the oldest members of the Society of Public \naly8t8, and acted as its President in 
1889 and 1890. He was Public Analyst for the counties of Oxford, Berks and 
Bucks, and also for the city of Oxford, having held these posts for nearly forty years, 
and he was actively engaged in the duties appertaining to them up to within a week 
of his death. 

He was educated at Worcester and Merton Colleges, Oxford, took a first-class 
in Chemistry in the School of Natural Science in 1870, and, with the versatility 
which characterised him, proceeded the next year to take a class in “ Greats.*’ He 
was shortly afterwards elected a Fellow of Corpus Cbristi College. His classical 
study was but an interlude, for he at once returned to his chemical work as 
assistant to the late Prof. Vernon Harcourt, and in the following year was appointed 
by Sir Benjamin Brodie as University Aldrichian Demonstrator in Chemistry, which 
post he hold until his death. He was for six years, from 1874, lecturer in Chemistry 
at Balliol, and he acted on various occasions as Public Examiner for the University. 
He also acted as Examiner to the Institute of Chemistry from 1903 to *1907, and was 
a Member of Council of that body in 1898-1896, 1898-1901, and 1907-1910. 

The transactions of the Chemical Society include papers by Fisher on “ Manganese 
Tetrachloride” (1878) and ‘‘Lead Tetrachloride” (1878), while a paper in the 
“ Proceedings” of the same Society appeared in 1892 on “Anhydrous Oxalic Acid." 
To the “Proceedings" of the Society of Public Analysts be contributed papers on 
“ Alkaline Waters from the Chalk ” (Analyst, 1901), and “ Alkaline Waters from the 
Lower Greensand " and “ Indirect Estimation of Alkalies in Waters " (Analyst, 1902). 
Six or seven years prior to his death he had been engaged in the compilation of 
a paper on “ Some Variations of the Thames Water,” which he hoped to read 
before the Society, He was a good geologist, and made a special study of the 
composition of well waters derived from various water-bearing strata, apart from the 
publication of the papers to which reference has been made. He was also all bis life 
a keen field botanist. 

During his Presidency of the Society of Public Analysts he gave valuable 
evidence on behalf of the Society before the Departmental Committee which was 
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appointed in 1899 by the President of the Local Government Board to inquire into the 
use of preservatives and colouring matters in foodstuffs. 

Fisher’s versatility was not confined to iatellectual matters. He joined the 
Volunteers in 1860, and was a member of the Ist Surrey Eifles for eleven years, 
during which time he won many prizes for shooting; and at college he rowed in the 
Merton eight, and was the possessor of many cups for various branches of athletics. 

Personally, he possessed a charming manner which faithfully expressed his 
gentle and cultured spirit, and he was a loyal and affectionate friend beloved by his 
colleagues and by many generations of pupils. 

Beknabd Dyer. 


iji 


PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 


OEDINAKY MEETING, MAY 5, 1920. 

Held at the Chemical Society’s Eooms, Burlington House, Mr. Alfred Smetham, 
President, in the chair. 

A certificate was read for the first time in favour of Mr. Udolphus Aylmer 
Coates. 

Certificates were read for the second time in favour of Misses Dorothy Gertrude 
HeWer, B.Sc. (London), Eita Catherine Hawkins Johnson, Messrs. Harold 
Hall, F.I.C., Geoffrey Trelawney Bray, A.I.C., Frank William George King, John 
Herbert Stubbs, M.Sc. (Victoria), F.I.C. 

The following were elected Members of the Society: Messrs. Laurence Harry 
Mills, B.Sc. (Birmingham), A.I.C., Frederick Robertson Dodd, F.LC. 

The following papers were read: “ Estimation of the Age of Ink in Writing,” by 
0. Ainsworth Mitchell, M,A., F.I.C.; “Examination of Crude Chinese Camphor,” 
by E. E. Dovey, A.R.C.S., A.I.C.; “ A Volumetric Method of Estimating Iron,” by 
H. Droop Richmond, F.I.C., and Edith M. Ison, B.Sc. (London). 



AN EXAMINATION OF CERTAIN MILK RECORDS 


208 


AN EXAMINATION OF CERTAIN MILK RECORDS. 

By G. W. MONIER-WILLIAMS, M.A., Ph.D., F.LC. 

{Bead at the Meeting, April 14, 1920,) 

This paper deals with the results of the examination of certain series of milk records 
which have been placed at my disposal at various times during the last eight or ten 
years. 

These records have been submitted to elementary statistical analysis, and the 
results, although far from complete, are, I think, of sufficient interest and importance 
to show the value of this method of dealing with milk records. I should mention 
that I have not in all cases been in a position to test the reliability of the actual 
analytical data, but have assured myself that the work has been conducted by 
skilled operators. All the fat analyses have, I believe, been carried out by the Gerber 
method. Although slight inaccuracies may possibly have arisen in some cases owing 
to the use of uncalibrated apparatus, and from other causes, they would not be 
sufficient to affect the broad conclusions which may be drawn from the results. 

The first series is one of 4,825 samples of milk from single cows of one herd, 
taken over a short period. The experiments were carried out under the direction 
of Mr. Wilfred Buckley, Director of Milk Supplies, on his own herd at Moundsmere 
Manor, pear Basingstoke, in 1915, and I am much indebted to him for placing the 
results at my disposal and allowing me to bring them before this Society. 

The herd consisted of sixty-five dairy Shorthorn cows, counting only those which 
were in milk at the time. The milk of each cow, both morning and evening, was 
weighed, and the fat content determined, over a period of thirty-nine days—from 
April 18 to May 26, 1915. During the first part of this period, up to May 5, the cows 
were on winter rations, and were turned out during the day in a 2-acre paddock. 
During the last half of the period they were turned out to grass, and no concentrated 
food of any kind was given. 

For the purpose of the experiments the cows were divided into three groups, 
according to the stages of the lactation period : 

Grotcp I, —Twenty-four cows which had calved from January 9 to March 25 of 
the year in which the records were taken. 

Group II .—Twenty cows which had calved from October 15 to December 27 of 
the previous year. 

Group IIL —Twenty-one cows which had calved from June 1 to September 18 
of the previous year. 

As the period covered by the experiments advanced, several of the cows in 
Group III. dried off, so that at the end of the thirty-nine days only fourteen cows 
out of twenty-one in this group were giving milk. 

The results obtained are shown in Table 1.: 

The actual percentages of samples falling below 3 per cent, of fat were as 
shown in Table II., while Table III. shows the way in which these samples deficient 
in fat were distributed throughout the herd. 
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Table L 







Average Daily Yield 


Number 

of 

Samples. 

Average Fat 
Content 
per Sample. 

per 

Milk in 
Pints. 

Dow. 

Milk Fat 
in Pounds. 

1. Morning Milk, 





(i.) Separate groups : 





(a) Winter rations— 

Group I. . 

430 

2-87 

13*6 

0*50 

Group II. 

359 

3-24 

11*4 

0-48 

Group III. 

348 

3*66 

5*6 

0*26 

(b) Grass fed— 





Group I. 

602 

2-87 

14*4 

0*53 

Group II. 

414 

3-20 

12*2 

0*50 

Group III. 

361 

3-36 

6*4 

0*27 

(ii.) Complete herd : 





(a) Winter rations. 

1,137 

3-23 

10*5 

0-43 

(Z?) Grass fed. 

1,277 

3-12 

11-4 

0-45 

(c) Whole period 

2,414 

3-17 

11-0 

0-44 

2. Evening Milk, 





(i.) Separate groups : 





(a) Winter rations— 

Group I. . 

432 

4*17 

9*1 ‘ 

0*49 

Group II. 

360 

3-98 

7-5 

0*39 

Group III. 

348 

4-46 

3*6 

0*21 

(b) Grass fed— 





Group I, 

496 

4-06 

9-6 

0*50 

Group II. 

414 

3’98 

7-3 

0*37 

Group III. 

361 

4*32 

4-1 

0*22 

(ii.) Complete herd : 



6-9 

0*37 

(a) Winter rations. 

1,140 

4-20 

(Z?) Grass fed. 

1,271 

4*11 

7-3 

0-39 

(c) Whole period 

2,411 

415 

7-1 

0*38 

3. Morning and Evening Milk together. 

1 

j 

■ 



(i.) Separate groups : 

1 




(a) Winter rations— 

Group I. 

862 

3-52 

22-6 

0-99 

Group II. 

719 

3-61 

18-9 

0-86 

Group III. 

696 

4-06 

9-2 

0-46 

(b) Grass fed— 





Group I. 

998 

3-46 

240 

103 

Group II. 

828 

3-59 

19-5 

0-88 

Group III. 

722 

3-84 

10-6 

0-49 

(ii.) Complete herd : 





(a) Winter rations. 

2,277 

3-71 

17-3 

0-80 

(Z>) Grass fed. 

2,548 

4,825 

3-61 

18-7 

0-84 

(c) Whole period . 

3-66 

181 

0-83 
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Table IL—Percentage 

OP Samples palling below 3 per Cent, op Fat. 


Winter Ration 
Period. 

Grass Fed 
Period. 

Whole Period. 

Morning Milk : 

Group I. 

Group II. 

Group III. . 

Complete herd . 

55'8 per cent. 
23-4 „ 

9-8 „ 

31-6 „ 

57"6 per cent. 
80-7 „ 

24-9 „ 

39-6 

35’8 per cent. 

Evening Milk: 

Group I. 

Group II. 

Group III. . 

Complete herd. 

1-6 per cent. 
1-4 „ 

0-3 „ 

1-2 „ 

1 

4*6 per cent. 
2-2 „ 

. 1-7 „ 

1 3-0 

2*16 per cent. 


Table III.— Distbibution of Samples deficient in Pat (Mobning Milk). 


Milk fell below 3 per Cent. 

Fat on— 

1 - 

Number of Cows of— 

Whole Herd.. 

Group I. 

Group II. 

Group III. 

Nil occasions . 

1 

1 

6 

8 

1-4 „ . 

1 

6 

6 

13 

5- 9 „ . 

2 

3 

4 

9 

10-19 „ . 

4 

7 

4 

16 

20-29 „ . 

9 

2 

1 

12 

30-37 „ . 

7 

1 

— 

8 





i 65 cows 


Table IV.— Daily Mixed Mobning Milk of Whole Hebd. 


Per Cent, of Fat. 

2-79 

2-89 

2-93 

2-95 

2-96 

2-97 

2-98 

2- 99 

3- 00 

3-01-309 

8-10-319 

3-20-3-29 

3-30-3-39 

3-50 


Number of Oceasion-s. 
1 
1 
1 
1 
1 
1 
1 
2 
4 
9 
11 
3 
2 
1 


39 
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Table IV. shows the composition of the daily mixed morning milk of the whole 
herd, calculated from the fat percentage and yield given by each cow. 

It will be seen from these results that: 

1. The fat content of the morning milk is remarkably low throughout, especially 
in the case of cows which had recently calved. 

2. The evening milk is, on the average, very rich in fat, the mean for the whole 
period being 415 per cent. 

3. The sudden change from winter rations to grass has not had so great an 
effect as we might have expected, although the influence of the change can be seen 
clearly. 

4. Th6 rise in quality and corresponding fall in quantity as the lactation period 
progresses is very marked. The relative decrease in quantity is much greater than 
the relative increase in fat percentage, a relation which is reflected in the total 
amounts of milk-fat yielded at different stages of lactation. It has been pointed 
out by Crowther in 1905, and by Eckles and Shaw in 1913, that the actual rates of 
increase in milk-fat and decrease in yield are by no means even or gradual, but 
fluctuate considerably at different stages of the lactation period and under different 
conditions. But, for the purposes of this paper, it is sufficient if we take it that the 
general tendency is for the milk to become richer and for the yield to fall off as 
lactation progresses. 

While the rise in fat percentage with progressing lactation is very evident in the 
morning^s milk, it is not so marked in the evening’s milk, in which the fat is higher 
during the first three months of lactation than during the middle period. 

We can now compare these averages with those of the Aylesbury Dairy 
Company, published by Richmond. 

By interpolation from Richmond's figures we can get the probable figures for 
Aylesbury dairy milk for the period April 18 to May 26. The comparison is shown 
in Table V. : 

Table V. 


Morning. | Evoiiing. ] Moan. 


Aylesbury Dairy Company : 

Per Cent. Fat. 

Per Cent. Fat. 

Per Cent. Fat. 

Averages for period 1906-1914 . 

Aylesbury Dairy Company: 

3-34 

3-75 

3-54 

Averages for 1915 . 

Moundsmere herd: 

3-50 

3-71 

3-60 

Averages of single cow samples. 

Moundsmere herd : 

3-17 

4-15 

3-66 

Averages of mixed milk of herd. 

3-08 

411 

3-59 


The figures on the lowest line are arrived at from the following considerations ; 
The comparison of averages of single cow milks with those of mixed milks is not 
strictly permissible, by reason of the variation in the yield of milk from cows in 
different stages of lactation. 
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From Table I. it is evident that a low fat percentage corresponds in most cases 
to a high yield of milk. On mixing the milk, the fat content of the mixed milk will 
be affected to a greater extent by the more bulky samples, thus bringing the average 
fat content down. If we have, for instance, two samples, one of 6 quarts at 3 per 
cent, of fat, and the other of 2 quarts at 4 per cent, of fat, the average fat content of 
the samples will be 3*5 per cent., but, on mixing the two samples, the fat in the 
mixed milk will only be 3*25 per cent. I have therefore calculated from the fat 
percentage and milk yield in each case what would be the daily composition of the 
mixed milk of the whole herd, and then taken the averages from the figures thus 
arrived at. These averages are, I think, fairly comparable with Richmond’s figures. 

It would appear therefore that, judged by the final average, the milk of this herd 
is in the aggregate normal, and that it is the distribution of milk-fat which is at fault. 
At the same time, the actual quantity of milk-fat yielded by the Moundsmere herd is 
probably somewhat less than the Aylesbury Dairy Company average, owing to the 
difference in the quantity of morning and evening milk. If we take it that the yield 
of morning milk is 50 per cent, greater than lihat of the evening in both cases, there 
is approximately a difference of 3 per cent, in the total yield of milk-fat in favour of 
the Aylesbury Dairy milk—that is to say, if the average daily yield of milk-fat 
calculated from the Aylesbury figures is taken as 100, that of the Moundsmere herd 
is 97. 

One of the prime causes of inequality in distribution of fat is admitted to be 
unevenness in intervals between milking. In this herd the milking intervals were 
approximately nine and fifteen hours—that is to say, the cows were milked at 
about 5 a.m. and again at 2 p.m. for the greater part of the period. Whether this is 
sufficient to account for the uneven distribution of fat is doubtful. Table VI. shows 
the effect of changing the milking intervals during the period when the herd was 
out to grass. 

The herd had been divided for milking purposes into three squads, X, Y, and Z, 
each of these squads comprising an approximately equal number of animals at varying 
stages of lactation. On May 20 the order of milking the squads was reversed, 
so that in Squad X the milking intervals were 7 and 17 hours, and in Squad Z 
11 and 13 hours approximately. Squad Y remaining the same as a control. 


Table VI. 


Period 

Milking Intervals. 

Morning 

Milk. 

Evening 

Milk. 

::: 

9 and 15 hours 

Per Cent Fat 
3-22 

Per Cent Fat. 
419 

7 and 17 hours 

3-09 

4-44 

::: ::: 

9 and 15 hours 

302 

4-19 

9 and 15 hours 

302 

414 


9 and 15 hours 

309 

4-34 

11 and 13 hours 

303 

3-79 
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TIm ebaDges brought about by the alteration in milking hours are in the direotion 
of ^hat we should expect, with the exoeption of the morning^s milk of Squad Z, 
whieh remained low, notwithstanding the equalisation of the milking intervals. 7his 
may indicate that some other factor was at work in causing the morning’s milk to be 
«o low, but possibly a week may have been too short for the cows to accustom them¬ 
selves to the changed conditions. 

I think that fresh light can be thrown on these and other milk records by 
a study of the so-called “ frequency ” curves. If a number of results, which vary 
normally about a mean value, are plotted out so as to show the percentage of results 
falling at the various milk-fat percentages, a frequency curve is obtained of the 
general type shown in the dotted lines in the figures. The greatest number of 
samples cluster round the mean and on both sides of it, the number showing 
variation from the mean becoming progressively smaller as the extent of the variation 
increases. It is obvious that the greater the “ dispersion ” of the results—that is, 
the more variable they are—the flatter will be the curve. 

It does not by any means follow that all series of experimental results 
conform to the normal law of variation and give a regular and symmetrical curve; 
in fact, the curves resulting from most measurements of naturally occurring variations 
show what is termed a definite degree of ** skewness”—that is to say, the “ mode,” 
or point at which the greatest number of results fall, is shifted more or less to one 
side of the mean. 

A normal frequency curve is characterised by the so-called “ probable error,” or, to 
use a term more suited to the present purpose, the ” probable variation.” This may 
be roughly defined as that degree of variation from the mean which includes 25 per 
cent, of the results on either side, or 50 per cent, in all. 

The probable variation ” is, therefore, a simple way of expressing numerically 
the relative dispersion of all the results. 

Several other terms have been introduced into the nomenclature of frequency 
curves, such as coefficient of variability,” **standard deviation,” etc., but as these are 
mostly derived mathematically by means of the method of least squares, it is perhaps 
clearer and simpler to refer only to the probable variation.” In all these curves 
the probable variation” has been ascertained as follows : 

The exact positions of the median,” or middle point, of all the results and 
of the ‘‘quartiles,” or quarter and three-quarter points, have been ascertained by 
arranging the results in groups and by interpolation. The group interval in each 
case is 0.1 per cent, of fat. The distance between the two quartiles, represented by 
the vertical dot and dash lines in the diagrams, may be termed the ** 50 per cent, 
zone.” Half of this is taken as the ** probable variation.” 

For the value thus obtained for the ** probable variation” the normal curve has 
been drawn, using data which are to be found in mathematical tables. The normal 
curve is fitted to the results so that the ** means ” of the two curves coincide. It ie 
useful to give these details, as there is more than one method of arriving at the 
probable error or probable variation, and also of fitting the normal curve to the 
frequency curve. 
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pT#<)WPT>CV CuTVe 
Notniol 

Median And Qo(Uti{9i 
TMffP Cent timip 


Explamatioi^ of Cubvbs. 

Via. 1.— Moundsmere herd morning milk from April 18 to May 26, 1915. 2 414 
samples from single cows. Probable variation, 0'880. ’ 

Pig. 2 — Moundsmere herd evening milk. 2,411 samples from single cows. Probahl® 
variation, 0-896. 

Fig. 3.—L^ark morning milk. 754 samples from single cows. Probable variation. 








P<»i-<:enUge of 5&in|>Uo 5 
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Frc^vtncy Curve . . . . . 

Normal Lvrvt . 

Mean. -- 

Me<liaH anil Quartiies - 

Tnrta |k*ir cent timit — — — 


Fig. 4.—Lanark evening milk. 
757 samples from single 
cows. Probable variation, 
0-382. 

Fig. 5.—1,292 samples from pedi¬ 
gree Shorthorns. Eich- 
mond: Committee on Milk 
and Cream Eegnlations, 
1901, Appendix XXIY. 
Probable variation, 0*399. 

Fig. 6. — 2,549 samples from dairy 
Shorthorns. Richmond: 
Committee on Milk and 
Cream Regulations, 1902, 
Appendix XXIV. Probable 
variation, 0*493. 

Fig. 7.—1,493 samples from Kerry 
cows. Richmond: Com¬ 
mittee on Milk and Cream 
Regulations, 1901, Appen¬ 
dix XXIV. Probable varia¬ 
tion, 0*599. 

Fig. 8.—7G,058 mixed milk samples 
as received by Aylesbury 
Dairy Company from 1894- 
99. Richmond: Committee 
on Milk and Cream Regula¬ 
tions, 1901, Appendix X XV. 
Probable variation, 0*267. 

Fig 9.—Dairy Company “A.” 
5,600 mixed milk churn 
samples, morning and even* 
ing, over period October 1, 
1912, to June 30, 1913. 
Probable variation, 0*314. 

Fig 10.—Dairy Company “C.” 
1,499 samples of mixed 
morning milk from churns. 
One year period. Probable 
variation, 0*216. 

Fig. 11.—Dairy Company “ C.” 
1,417 samples of mixed 
evening milk from churns. 
One year period. Probable 
variation, 0*231. 

Fig. 12—Dairy Company “B.” 
4,377 samples of mixed 
morning milk from churns. 
One year period. Probable 
variation, 0-233. 

Fig. 13.—Dairy Company 

2,460 samples of mixed 
evening milk from churns. 
One year period. Probable 
variation, 0*222. 
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It will be Been that where the milk of single cows is concerned, the 
correspondence with the normal curve is quite marked. Naturally, the greater 
the number of samples, the smoother the curve. The results obtained at Lanark, 
e,nd published by Dr. Wilson, Medical Officer of Health for Lanark in 1913, com¬ 
prised 1,511 samples equally divided between morning and evening. The total 
number of cows was 118, comprised in four separate herds at different farms. The 
eamples were taken over short periods of three to four days each during November 
and December, and in one case fortnightly sampling was carried out as well. Great 
pains were taken to make the milking intervals as even as possible. The conditions 
were therefore very different to those obtaining in the case of the Moundsmere herd 
results, and there was plenty of opportunity for the intervention of factors which 
might make the variation abnormal. Allowing for the difference in the means, the 
distribution is seen to be remarkably s^'milar to that of the Moundsmere results. 
The other frequency curves for the milk of single cows are drawn from Bichmond’s 
results published in the Report of the Milk and Cream Regulations Committee, 1901. 

Mr. Richmond informs me that these results were obtained from the Aylesbury 
Dairy Company herds at Horsham, samples being taken at intervals extending over 
many months. The analyses were carried out by Dr. Vietb. Both morning and 
evening milk of the same day are included in these series, which is probably the 
reason why the relative dispersion is so high in two of them. The greater the 
difference between morning and evening milk the higher, of course, will be the dis¬ 
persion if all the results are taken together. 

It is noticeable that in some of these curves for single cow milks a certain degree 
of skewness is evident—that is to say, the point of maximum density of the results 
falls more or less to the left of the mean. This may be due to some extent to the 
way in which the curves have been fftted to each other, but is more probably an 
example of the slight asymmetry which is found to characterise many series of 
physiological variations. 

No general rule can be formulated from so few instances, but the similarity 
of the Moundsmere and Lanark curves leads one to suspect that if sufficient samples 
are taken from corresponding milkings of a fair number of cows at one farm over a 
short period, the fat percentages will be found to follow approximately the law of 
normal variation, with a probable error of about 0*38 or 0*39. 

When we come to the consideration of the frequency curves for mixed milk 
samples, it is evident that in several cases a greater degree of skewness is met with 
(c/. Richmond, Analyst, 1904, 29, 180, and Arup, Huish and Richmond, ihid.^ 
1917, 42, 118). The records were kindly placed at my disposal by several large 
dairy companies, and, as far as I have been able to ascertain, comprise only genuine 
milks as received from the farms in churns. The normal curve for the probable 
variation in each case is shown by the dotted line. The left-hand branch of the 
curve is, in most cases, appreciably steeper than the right-hand branch. This is 
especially pronounced in Fig. 9. 

This asymmetry may be partly explained by reference to the figures for fat per¬ 
centage and milk yield in Table I. If we have a number of cows in varying stages of 
4»he lactation period, such as will ordinarily be found in a herd, the milk fat varies 
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very roiighly in inverse proportion to the yield; but^ as lactation progresses, the ]rielde 
fall off much more rapidly than the milk fat increases. If therefore the samplea 
are mixed at random, as would be done commercially in the filling of churns, the 
samples low in fat will, by reason of their relatively large bulk, exercise a pre¬ 
ponderating influence upon the final series of mixed milk samples, and the result* 
will be that an undue proportion of samples will fall just below the mean. In the 
case of the evening milks this relation between milk fat and yield is not so pronounced, 
so that there should not be the same tendency for the frequency curve of the 
mixed milk samples to assume an unsymmetrioal form. This may be a partial 
explanation of the differences observed by Bichmond between the curves for morning 
and evening milk, in addition, possibly, to the one suggested by him of a fortuitous 
admixture of morning and evening churns in one consignment. The relationship 
between morning and evening curves seems, however, to be somewhat erratic. Thus 
in Figs. 12 and 13 the asymmetry is, if anything, greater in the evening than in the 
morning milk, while in Fig. 9, where morning and evening samples are taken together^ 
it is very pronounced. 

An actual numerical expression of the degree of skewness or asymmetry is 
given by the expression 

Mean—middle point 

Probable variation. 


The values of this expression for all the series of milk records dealt with in this 
paper are as follows, arranged in descending order : 


Mixed Milk. 

Single Oow Milks. 

Degree 

of 

Skewness. 

Dairy Company—** B *’ evening ... 


0-234 

Dairy Company—*‘ B ” morning ... 


0-167 

Dairy Company—** A all samples 


0-159 


[Richmond—dairy Shorthorns ... 

0-146] 


[Richmond—Kerrys . 

0-128J 


Lanark—evening milk . 

0-105 

Bichmond: Milk Committee, 1901 


0-094 

Dairy Company—** C ” morning ... 


0 092 


Moundsmere—evening milks 

0-081 


Lanark—morning milks. 

0-079 


Bichmond — pedigree Shorthorns 

0-043 


Moundsmere—morning milks 

0-026 

Dairy Company—** C” evening ... 


0-022 


Although there are several irregularities here, it is evident that there is Sr 
definite tendency for mixed milk samples to show a greater degree of skewness 
in the frequency curve than is the case with single cow samples. This tendency 
becomes still more marked if we neglect the Kerry and dairy Shorthorn series givei^ 
by Bichmond^ which show what may perhaps be regarded as an abnormally high 
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^egreo of dispersion* It is notioeable that the asymmetry lies in every case in 
the same direction—the middle point is always lower than the mean. 

The small number of the series dealt with above, and the fact that the single 
cow series refer for the most part to short periods and individual farms, while the 
mixed milk series cover the whole year and are drawn from many farms, render the 
comparison uncertain* To establish definitely the extent to which varying yield 
affects the distribution of fat in series of mixed milk samples would require further 
series of records taken under more comparable conditions. 

The asymmetry of these curves is of interest from the point of view of the 
present presumptive limit for milk fat Thus, the Aylesbury Dairy records for 1900 
to 1912 show that the average fat content for May and June was 3*31 per cent, and 
3*28 per cent, respectively. At the same time the average number of samples falling 
below 3 per cent was quite small, as shown in Table YII., where the figures show 
the actual percentage of samples falling at different fat percentages in May and June. 
If it were not for the skewness of the frequency curve, and the consequent steepness 
of the left-hand branch, the number of samples falling below 3 per cent, would be 
much greater. 


Table VII,— Aylesbuby Dairy Averages, 1900-1912. 



Below 27 per 
Cent. B^at. 

27 to 2*8 per 
Cunt. Fat. 

2*8 to 2*9 per 
Cent. B’at. 

2*9 to 8 per 
Cent. Fat. 

Total below 

3 per Cent. 
Fat. 

May. 

0-24 

0-68 

1-76 

3-33 

6-01 

June. 

0*19 

1 

0-54 

1-48 

3-78 

5-98 


It is, perhaps, of interest to note that the figures in Table VII. increase 
very roughly in geometrical progression. Assuming this rate of increase to hold 
good approximately both for Aylesbury Dairy milk and for the mixed morning milk 
of the Moundsmere herd, the probability is that the latter, with the mean standing 



at 3*08 per cent., if mixed in churns in the ordinary way, would have shown some- 
thing like 25 per cent, of mixed milk samples below 3 per cent, of fat. This, of 
course, is only a very rough estimate. 

In Pig. 14 is shown the frequency curve of the actual yield of milk-fat in the 
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morning’s milk of individual oowa of the Moundsmere herd for the period April IS- 
to May 26,1915. This shows to a remarkable degree the combined effect of quality 
and quantity. It is seen that the weight of milk-fat yielded by a cow at one milking 
is very seldom less than 0-25 pound, but that the limit towards the upper end of the 
scale is not nearly so sharp. The “ mode,” or point at which the greatest density of 
results occurs, lies far to the left of the mean. 

Discussion. 

The President (Mr. Smetham) said that in 1891 and 1892 he carried out a series 
of investigations into Cheshire cheese-making at the Worleston Dairy Institute under 
the auspices of the Board of Agriculture. The herd, which consisted of thirty 
Shorthorns, was arranged to calve about the same time. In the course of the 
investigation not only were average samples taken of the night and morning milk,, 
but also a considerable number of single samples were also taken and analysed, and 
observations of temperature and other meteorological conditions were duly registered, 
to see to what extent alterations in conditions affected the milk, and, incidentally, the 
quality and quantity of cheese. The milk gradually decreased from the time the 
experiment was started till the middle of October, when the experiment ceased. 
Generally speaking, the flow of milk fell off towards the end of the period, but the 
quality of the milk, particularly with regard to fat content, improved very considerably. 
When a period of cold weather set in, the quality of the milk was very seriously 
affected, and similarly the quality and quantity of the cheese. From his own 
experience he found that his results were in the main in accordance with the 
results given by Dr. Monier-Williams. Keferring to the series of figures given in 
Bichmond’s records, he said that the gradual elimination of the poorest supplies 
would probably affect to some extent the averages. 

Captain J. Golding was of opinion that the title of the paper might lead to some 
misunderstanding in dairying circles, where the term “ milk records ” was reserved 
for a catalogue of the performance of individual cows as to quantity of milk yielded, 
and did not always include the fat content. He did not think the percentages of 
fat in the milk of recently calved cows (Group 1) were remarkably low, having in 
view the times of milking. It was by no means unusual to find similar results on 
testing the milk of individual cows milked at similar intervals. Uniformity in 
the composition of this important foodstuff was, he thought, unattainable without 
undesirable artificial sophistication. The natural product from different breeds 
and from herds milked at different times could not be uniform in composition, 
and, like other goods of varying quality, could only be controlled by a guarantee 
given by the seller, who should be able to obtain a varying price according to quality. 

Mr. Hawkins pointed out that it was sometimes alleged by the defence in cases 
of deficiency of fat that the turning out to grass was the main cause of such 
deficiency, but the figures recorded by Dr. Monier-Williams did not appear to support 
any such contention. 

Mr. H. Droop Eichmond wrote : By the courtesy of Dr. Monier-Williams I have 
been enabled to study his paper on Milk Eecords, and as a previous worker on the 
subject have found it of great interest and value. Mention is made of some 
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results which, though attributed to me, are really the work of Yieth, the analysis of 
all the milk of single cows having been carried out by him, and it is only the 
circumstance that I presented the records to the Milk Standards Committee 
as representative of the Aylesbury Dairy Company that has led to their being 
associated with my name. All the single cows belonged to the herds of the 
Aylesbury Dairy Company at Horsham, and samples were taken at intervals 
extending over many months, both morning and evening milk of the same day 
being analysed. The analyses were made by determining total solids and sp. gr., 
and calculating the fat by the formula devised by myself. Dr. Yieth being responsible 
for the analysis and I for the calculations. 

I am not quite in agreement with Dr. Monier-Williams in his deductions from 
the Aylesbury Dairy figures given in Table YIL, which are means of thirteen years* 
observation, and are derived from a total of nearly 10,000 analyses in each month, a 
number probably sufficient to give fairly accurate data. He says: “if it were not for 
the skewness of the frequency curve and the consequent steepness of the left-hand 
branch, the number of the samples falling below 3*0 per cent, would be much greater.’* 

I have calculated by the theory of probabilities what the figures should be, and 
found that the observed and calculated figures are in remarkably close agreement, 
being— 


May. i June. 



Observed. 

Ciilcnlated. 

Observed. 

{ Calculated. 


Per Cent. 

Per Cent. 

Per Gent. 

1 Per Gent. 

;2-9-3-0 

3*33 

1 3-40 ! 

3-78 

1 3-53 

2-8-2-9 

! 1*76 

! 1-48 i 

1-48 

1 1-48 

2-7-2-8 

! 0-68 

1 0-72 ! 

0-54 

0-54 

Below 2’7 

! 0-24 

1 0-28 i 

0-19 

0-19 


The most interesting point brought out in the paper is the skewness of the 
curves, a point which is not fully elucidated; it has been overlooked that skewness 
of the curves necessarily follows, firstly, if the results can be arranged in a limited 
number of series, having different means and probable variations, and tends to disappear 
as the number of series multiplies ; secondly, if the value of the interval taken varies 
progressively; and thirdly, if there is a disturbing cause which does not affect 
different results to the same degree—a condition which is not very different from the 
second. 

All these conditions operate in milk records; I have shown (Analyst, 1904, 
29) 180) that the skewness of the curve for six years’ records (c/. table on p. 212^ 
where it is referred to as Bichmond: Milk Committee, 1901) is practically removed by 
splitting it up into two equal series representing morning and evening milks 
respectively, and later, in conjunction with Arup and Huish 1917, 42 , 118), 

that the skewness of the morning milk curve for 1914 can be eliminated by splitting 
it up into two series, one greater than the other, the evening curve showing no 
appreciable skewness. 



216 


MONIER-WILLIAMS : 


The second condition is due to the Gerber results being slightly low with high fats, 
owing to the fact that an 11 c.e. pipette delivers less of a rich milk than a poor milk 
(Analyst, 1905, 30, 326; o/., Day and Grimes, ibid., 1918, 43, 124); the difference 
is not enough to affect individual determinations, but, as the effect is cumulative, 
it will have a slight effect in skewing the curve on the right-hand branch. 

The third condition appears in sampling errors owing to cream rising, and may 
best be illustrated by mentioning that, while the minimum amount of fat in milk 
cannot be as low as 0, the maximum may be very much more removed from the 
mean; if sampling errors were absolutely fortuitous the high results would be higher 
in proportion than the low. It is probable, however, that more samples are taken 
from near the surface of milk than from near the bottom, and if the milk is not 
uniform the proportion of high samples will tend to be greater than that of the low. 
This fact, wMle not affecting appreciably the mean value, will tend to skew the curve 
appreciably on the low side. 

I do not think that the fat percentage and milk yield will have any appreciable 
effect on the asymmetry if a sufiioiently large number of results be taken, though 
it will undoubtedly in a small series; the whole theory of probabilities, and the 
calculation of probable error and dispersion of results, is based on the assumption 
that the variations are affected by fortuitous circumstances, and that there is 
no constant circumstance affecting some results more than others ; in a large series 
milk yields and fat percentages will tend to vary independently and not go together. 

Asymmetry is due to the conditions affecting different series of results to a 
different extent, such as the conditions mentioned above, as well as also variation 
due to breed, feeding, times of milking, etc., on different farms, and to the number 
of series differently affected not being sufficient for the conditions affecting them 
to approximate to fortuity. 


I would mention that variations in conditions affect the mean least, the 

probable variation 0-6745 next, and the distribution ^ 

to the greatest extent; while the mean of a series is probably of a high order of 
accuracy, and the probable deviation a fairly exact figure, the distribution on which 
the asymmetry depends is too sensitive to conditions, which can often only be guessed 
at, to be of much importance. 

Both Vieth and I have studied carefully the effect on the mean of our method of 
deducing our average percentage by averaging the morning and evening means; the 
proportion of morning to evening milk over a long series of years was found to 
be 100 to 85, and we have found that the difference between the true mean and the 
average of the means of the two meals is less than 0*01 per cent. We con¬ 
cluded that the varying quantities represented by each sample do not affect the mean 
of the fat in the samples to any appreciable extent. It is not correct to take 
the yield of the Aylesbury Dairy Company morning milk as 50 per cent, greater 
than that of the evening milk; the mean milking intervals were 18*2 and 10*8 
hours, and in both Aylesbury Dairy Company and Moundsmere cases the yields 
and intervals corresponded approximately. 
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Dr. Monier-Williams, in reply, agreed that one of the main reasons for the 
ooourrence of poor milk was unevenness in milking intervals. Milking hours de* 
pended upon labour, transport, and market requirements, and uneven intervals 
seemed to be in many cases unavoidable under the existing system. There was a 
great difference observable in the records from different farms supplying the same 
dairy company; some farmers appeared to be able to keep the supply up to a 
uniformly high level, while others in the same district were not so successful. 
Records of fat percentage in milk from the north and the south of England, taken 
over corresponding periods in the same year, were practically identical, which 
seemed to show that, in the long run, differences in climate had little if any effect 
on the fat content. 

With regard to Captain Golding’s remarks as to the low fat content of milk from 
newly calved cows, the figures given in Group 1 were the averages for twenty-four 
cows which had calved at periods varying from three-and a-half to fourteen weeks 
before the commencement of the experiments. They could not therefore be taken as 
referring only to newly calved cows. 

There was certainly a fall in fat percentage when the cows were turned out to 
grass, but this was comparatively slight. It was generally accepted that variation 
in feeding, within ordinary limits, had very little effect on the quality of milk. The 
daily records of the Moundsmere herd did not show any sudden drop in fat content 
when the herd was put out to grass. 

The points raised by Mr. Richmond called for careful consideration. He re¬ 
marked that skewness necessarily resulted if the results could be arranged in a limited 
number of series having different means and probable variations, and tended to dis¬ 
appear as the number of series multiplied. But any series of results, however 
asymmetric, might be conceived as being divisible into several different “ sub-series,** 
each of which might show normal variation, but with the means and probable varia¬ 
tions differing according as the original curve showed a greater or less degree of 
skewness. The division of a skew series in this way into two or more sub-series 
did not necessarily throw any light on the cause of the original skewness, unless 
some particular significance could be assigned to the sub-series— e.g,^ unless they 
could be proved to represent morning or evening milk. He did not think one was 
justified in assuming that the sub-series were representative of morning or evening 
milk without actual experimental evidence to that effect. 

The fact that a pipette delivered less of a rich milk than of a poor milk was, no 
doubt, a contributory cause of the skewness of the curves, but should affect all series 
to the same relative extent—that is, of course, where the results had been obtained 
by the Gerber method. He doubted whether it explained the tendency of mixed 
milk curves to be more asymmetric than those of single cow milks. 

Sampling errors again would undoubtedly have some effect in skewing the curve> 
but this effect would lie in the opposite direction to that arising from pipette error, 
and would also operate to an equal extent in both mixed and single cow samples. 

Mr. Richmond had maintained that, in a large series, milk yields and fat per¬ 
centages would tend to vary independently and not go together. It was in accord 
with general experience that, as the cow’s lactation period progressed, the milk fell off 
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in qtmtitjf Imt became richer in fat If tMs was true for a small serica of results, 
it shbiSd be equally true fcMr a large series, as it was a condition which, while it might 
not afieot every cow, would affect a fairly constant prc^rtkm of cows however great 
the number taken. He agreed with Mr. Bichmond that asymmetry was due to a 
tnriety of conditions affecting different series of results to a different extent, but was 
Of opinion that the relationship between yield and fat content was in most cases 
a controUing factor in the skewness of mixed milk curves, as distinct from those 
derived from single cow samples. 

The figures given by Mr. Bichmond as showing the close agreement between 
observed and calculated results for the proportion of samples falling below 8 per cent, 
of fat were presumably calculated by means of the formula given by him (Analvbt, 
1904, 29, 180y, This formula was calculated empirically for a skew curve. It was 
clear from an inspection of the curves in Fig. 8 that if the actual frequency curve 
was compared with the normal curve, the statement was substantially correct that it 
Was the skewness of the former which accounted for so few samples falling below the 
limit. 

The difference between the true mean and the average of the morning and 
evening means would, of course, depend both on the difference in fat content and the 
difference in yield. In the Moundsmere results the true mean was 3*48, and the 
average of the morning and evening means 3*59, a difference of 0*11. 

In seeking to ascertain the relative importance of the different conditions 
affecting the composition of milk, it was clearly preferable to study the distribution, 
Which was the most sensitive to these conditions, rather than the mean, which was 
the ^aractenstic least affected. 


^ ^ # 


AN IMPROVED SLIDE ROLE FOR DAIRY CALCULATIONS. 

By H. droop bichmond, P.I.C. 

(Bead at the Meeting^ April 14,1920.) 

Ik pfevions papers (Analyst, 1888, IS, 66; 1894, 19, 38; 1898, 23, 2) I have 
diea^bed the milk scale with various additions, and from time to time I have made 
other tnodifieations to my own rule. As there are many calcalations used in the 
analysis of milk and milk products, which may be combined in the same rule as the 
{at*total solid oaleutation for which the milk scale was designed, I have redrafted 
the sealeB on the rule, so that practically every calculation required in dairy analysis 
can be made with it. On the front of the rule, besides the original oalcnlation of fat 
from total sdids and sp. gr. of the milk scale, 8olidB>not>fat can be deduoed 
ftmn fat and sp. gr., and *<fat abstracted’’ and **added water” scales are also 
indniei; the latter reads not only from the solids-not-fat, but also (with an error of 
1 in 69) ft^vk G (c/. ibid., 1898,28, 69). For ease of reading, a cursor is ineluded. 
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th« o^nloid form desoiibed by Stokes (Analtst, 1894,19, 39) hovinglbeen adopted. 
A seale ocmneeting Pofoaske flgares with 0'263P®««+(M)9 {of. Bolton, uia 

Beeu, tMd., 1918,87,188) Appears In ttie top lsft*hAnd oomoi. 
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AN IMPROVED SLIDE RULE JFOR DAIRY CALCULATIONS 


A 10-inoh logarithmic scale occupies the lower portion of the slide; in my 
experience this simple scale, without the scale of squares on the ordinary slide rule, 
suffices for practically all analytical calculations. Milk and cream churning scales, 
for calculating the amount of butter which can be produced from a given number of 
gallons of milk or quarts of cream of any percentage of fat, lie below the logarithmic 
scale and are used in conjunction with it. By means of the ** weight of cream ” scale 
adjacent, and by introducing the density of the milk, butter calculations can be made 
from pounds of cream or niilk. 

On the back of the scale at one end corrections of sp. gr. for temperature can be 
made, the temperature being given in both Fahrenheit and Centigrade degrees. 

At the other end, butyro-refractometer readings can be corrected to a standard 
temperature by means of the fan-like scale and special cursor; this is modified from 
the chart previously published (Analyst, 1907, 32, 46). In the middle of the back, the 
mutual relations between total solids, fat, and solids-not-fat, in cream are expressed ; 
lower down, the ratios between Reichert-Wollny and Polenske figures and 
Kirschner and Polenske figures 1919, 44, 166) are given, and, at the bottom, 

aldehyde figures (ibid., 1911, 36, 9) may be converted into proteins and percentages 
of nitrogen and vice versa. The cursor may be reversed to aid the calculations on 
the back of the scale. 

In all, it has been found possible to include some twenty scales, without making 
the rule, unduly large, and, as one of them is a logarithmic scale, practically any 
calculation can be performed with ease and with an accuracy of three significant 
figures. 


% ^ ^ 

THE EXAMINATION OF CHINESE CRUDE CAMPHOR. 

By E. E. DOVEY, A.RO.Sc., A.LC. 

(Bead at the Meeting, May 5, 1920.) 

In the examination of crude camphor, the estimations usually required are those of 
non-volatile matter (or dirt), moisture, and oil, and the sum of these impurities 
subtracted from 100 per cent, is supposed to represent the camphor present. The 
moisture may be conveniently estimated by the calcium carbide method, allowing 
three hours for the evolution of gas, and the dirt by the residue left after volatilising 
a weighed portion of camphor. 

So far as is known to the writer, no reliable method for the estimation of 
camphor oil in crude camphor has been published, other than the melting-point 
method given in Allen's “ Commercial Organic Analysis,” vol. iv., p. 197. 

As this laboratory was called upon to examine a considerable number of Chinese 
crude camphors, the following method worked out here may be of interest; The 
moisture is first estimated on the well-mixed sample, then 100 grms,, weighed to the 
nearest O'l grm., are transferred to a press and pressed between two layers of lint, The 
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press designed for this work has a steel cylinder 2 inches in diameter, and 6 inches 
deep, and is furnished with a movable perforated bottom plate. The piston is 
operated by a strong screw thread. The sample is allowed to remain in the press under 
pressure for fifteen minutes, at the end of which time it is carefully removed and 
the pressed cake weighed, any camphor adhering to the lint being carefully brushed 
off and added to the cake. From the loss in weight the amount of water plus oil 
expressed is found. 

The moisture is then estimated on the pressed cake, and from the difference 
between the result and the original moisture the amount of water expressed is found, 
and, by difference, the amount of oil in the expressed liquid is found. 

It is then assumed that the water still remaining in the pressed cake-is associated 
with as much oil as that in the expressed liquid, and the total oil calculated on that 
basis. The accuracy of this assumption may be open to question, but, with a good 
press, very little moisture remains in the cake, while the m. pt of the pressed 
camphor usually indicates a fairly high degree of purity. 

Goyeunment Laboeatorv, 

IlOKGKONG. 


^ ^ ^ ^ ^ 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Acidimetry of Red Wines and Fruit Juices. A. H. Macmillan and 
A* Tingle, (j. Ind. and Eng, Chem.^ 1920, 12, 274-276.)—The use ojE UjbmuB-paper 
for the titration of acidity in red wines is not very satisfactory, and the results ajre not 
comparable with those obtained with white wines when using phenolphthakin. The 
authors propose to use phenolphthalein also in the titration of red wines, and to 
determine the end point by spectroscopic means. Twenty-hve o.c. of the wine or 
juice to be examined are introduced into the titration vessel with about 75 c.o. of 
water. sodium hydroxide solution is then rapidly added from a burette until the 
end point is near. This may be known either by the change in the natural colouring 
matter or by a previous rough titration. Phenolphthalein (2 c.o. of a 1 per dent 
solution) is next added and the titration is continued with ordinary caution, the 
liquid being examined before a small spectroscope after each addition of alkali. The 
end point is shown by the sudden appearance of the absorption band characteristic 
of phenolphthalein. It lies in the green region of the spectrum very close to the 
yellow. The thickness of liquid suitable for observations at the dilution specified is 
30 to 36 mm .; the liquid may be examined in flat 6-ounce bottles such as are used 
for retailing small quantities of whisky. The dilution of the sample before titration 
may be varied according to the depth of colour and the volume of standsird alkali 
likely to be required in the titration. Sufficient water must be added to a highly 
coloured liquid to reduce the effective concentration of its colouring matter and 
sufficient indicator must be added to give an effective concentration showing the 
characteristic change. The region of the spectrum in which the absorption band due 
to the change of colour of the indicator is situated must not be obscured by absorp¬ 
tion bands due to the original colouring matter of the liquid. J. F. B. 

Boric Acid Modification of the IQeldahl Method for the Analysis of 
Cereals and Soils. F. M« Scales and A. P. Harrison. (J. Ind, and Eng, 
Chem,y 1920, 12, 350-352.)-—Winkler's method of using boric acid instead of 
sulphuric acid for the fixation of the ammonia distilled in Kjeldahl’s method 
{Zeitsch, angew, Chem,, 1913, 23, 231) gives as accurate results as the older method, 
and has the advantage that the boric acid solution need only be measured approxi¬ 
mately, only one standard solution (for titration) being required. Bromo-phenol blue 
is a more satisfactory indicator than either methyl orange or Congo red, which were 
used by Winkler. C. A. M. 

Note on the Reichert^Meissl-Polenske Method. H. D. Richmond and 
G. F« HaU. (J. Soc, Chem* Ind., 1920, 39, 60t.)— The directions given by Polenske 
(Analyst, 1904, 29, 154) are frequently modified by varying the time required for the 
distillation, and cooling the distillate in water at 15^ G. instead of the prescribed 
10" G. Experimental determinations upon samples of coconut oil and butter fat 
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have shown that the time of distillation (from nineteen to thirty-eight minutes) does 
not make any material difference in the case of butter fat, but chat with coconut oil 
it ie essential to adhere to Polenske’s directions (twenty-two minutes). On the other 
hand, the temperature to which the distillate is cooled (5° to 20® C.) does not have 
much influence on the result. 0. A. M. 

Double Polarisation Methods for the Determination of Cane Sug*ar. 
6. W. Rolfe and L. F, Hoyt. (j. Ind>» and Eng. Ckem,, 1920, 12, 250-253.)—In 
the estimation of cane sugar by the Glerget method an error is caused by the 
difference in polarisation values in neutral solution for the direct polarisation, and in 
strongly acid solution for the invert reading. It is desirable, therefore, to make 
both readings in the presence of the same degree of acidity, but, if hydrochloric acid 
be employed, its inverting action in the cold is so rapid that accurate results cannot 
be obtained for the direct polarisation. The authors have investigated both 
trichloro- and monochloro-acetic acids and And that the latter acid may be employed 
as the basis of a satisfactory method. The hormal weight of sample is dissolved in a 
100 c.c. flask, the solution is clarified with an appropriate quantity of lead acetate, 
made up to 100 c.c. and filtered. Fifty c.c. of the filtrate are transferred to a 
100 c.c. flask, 15 c.c. of a 20 per cent, solution of monochloro-acetic acid are added, 
and the volume is made up to 100 c.c. Direct polarisation must be made within 
fifteen minutes after adding the acid. For inversion, 50 c.c. of the liquid are placed 
in a 50 c.c. flask, the cork is tightly tied down and the flask is immersed in boiling 
water, maintaining active ebullition for thirty minutes, or for sixty minutes in the 
case of low-grade products clarified with a large amount of lead acetate. The flask 
is removed, cooled quickly to the temperature of the room, allowed to stand for at 
least two hours and polarised in the 200 mm. tube with thermometer. All solutions 
should be made up and polarised as nearly as possible at 20® C. The formula for 
2(a-b) 

cane sugar is S = r x 100. 

By this method both polarisations are made at the same acidity and sugar con¬ 
centration. Excess of basic lead acetate equivalent to 0 5 c.c. in a half normal 
solution of sugar does not affect the inversion or produce troublesome precipitates. 
The results are more accurate than by the Herzfeld method, and approach more 
closely to those obtained by the standard invertase method. Inverted solutions 
of low grade products are lighter in colour than those inverted by the Herzfeld 
method and therefore easier to polarise, and the error introduced by the necessity of 
making up to volume after inversion is avoided. J. F. B. 

lodimetric Estimation of Sugars. H. M. Judd. {Biochem. J., 1920, 14, 
255-262.)—When estimating the nature and amount of the carbohydrates found 
in apples during the process of ripening, in ordinary and cold storage, many difficulties 
are encountered when using the polarimeter. Since the optical activity of apple 
juice is very low, and the error involved in calculating the proportion of each of the 
sugars present from such small readings as 1® and less is very large, an investigation 
has been made into the quantitative estimation of sugars by means of iodine in 
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alkaline solution. In the main the results agree with those found by Willstatter 
and Schudel (Analyst, 1918, 43, 416), who state that there must be sufficient alkali 
to neutralise the acid formed as the result of the oxidation, and that the reaction 
goes best with decinormal solutions in the proportions required by the equation 

0H20H[CH0H]4.CH0 4- la + 3NaOH = CHaOH[CHOH] 4 .COONa + 2NaI + 2 H 2 O. 

They point out, however, that in the presence of free alkali the sugars undergo 
the Lobry de Bruyn transformation, also that cane sugar and laBvulose are unacted 
upon. The present author has found, when working with pure sugars, that neither 
the method of Colin and Litvin {Bull, Soc, Chim., 1918, 47, 403) nor that of 
Willstatter and Schudel is exact, and that in no case is the sugar oxidised quantita* 
tively to the corresponding monobasic acid; on the other hand, there is always 
a small but definite attack on the laBvulose. The results obtained with invert sugar 
are misleading, since the low result obtained from the dextrose is masked by the 
partial oxidation of the Imvulose. Moreover, the reaction mixture always smells 
strongly of iodoform, showing that some secondary change is occurring. The chief 
source of error is probably the action of dilute alkalis on sugars, as investigated by 
Lobry de Bruyn and Van Ekenstein, part of the dextrose being converted into 
mannose, which is also oxidised by iodine, and part into laevulose. The whole of the 
sugar present would thus not be oxidisable by iodine, leading to a low result for 
dextrose, while Imvulose itself would yield a certain proportion of both dextrose and 
mannose, thus probably accounting for the apparent partial oxidation of the laevulose. 
A complex but definite equilibrium is, however, reached, and it is possible to utilise 
the method for the analysis of mixtures of dextrose and Imvulose, since experiments 
show that a given weight of dextrose always uses a definite and constant weight of 
iodine, although not the amount theoretically required, and this also holds true for 
levulose. It is thus possible to calculate from the iodine value and copper-reducing 
power of a mixture the proportion of each sugar present. The copper reduction 
method employed was that of Bertrand. For the oxidation by iodine the Willstatter 
and Schudel method was used as follows: 10 c.c. of an approximately 1 per cent, 
solution of dextrose is mixed with 20 c.c. ^ iodine and 30 c.o. caustic soda, the 
mixture being allowed to stand fifteen to twenty minutes at room temperature. It is 
then acidified with dilute sulphuric acid and titrated with thiosulphate. One grm. of 
dextrose requires 1*315 grms. of iodine. The same volume of 1 per cent. laBvulose 
solution, when treated with 10 c.c. of iodine and 20 c.c. of caustic soda, shows 
that 1 grm. of Imvulose requires 01028 grm. of iodine. These constants, when com¬ 
bined with the cupric reducing power of the sugar, may then be used as follows : 

2*369 » weight of CuO equivalent to 1 grm. of dextrose ; 

2*369 = weight of CuO equivalent to 1 grm. of Imvulose ; 

1*315 » weight of iodine absorbed by 1 grm. of dextrose; 

0*1028 weight of iodine absorbed by 1 grm. of Imvulose. 

Let X *» weight of dextrose in a given volume, V ; 

Let y « weight of levulose in a given volume, V ; 

Then 2*869aj + 2*369y — weight of CuO corresponding to V; 

l*315a: + 0*1028y « weight of iodine corresponding to ¥• 
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Tbs aolxifeioiis used were: 

^ iodine; 1 o.o. « 0*01298 I; 

^ thiosulphate; 1 c.c, « 0 0128 I; 

^ KMn 04 j 1 C.C, « 0*06892 Ou, 

Mixtures containing known amounts of dextrose and laevulose were analysed in the 
above manner, and results obtained of a high order of accuracy. The method has 
also been tried with other sugars with interesting results. The other hexose sugars 
behave in a manner similar to, but not identical with, dextrose. Each sugar appears 
to have its own characteristic iodine value, and mannose is oxidised with greater 
difficulty. Of the pentoses tested, arabinose takes up almost the theoretical amount 
of iodine, while rhamnose is oxidised much less completely. This may be associated 
with the fact that it does not, when oxidised, yield the very unstable rhamnonic acid, 
but a lactone. Remarkable results are obtained with the disaccharides. The action 
on saccharose is negligible. Maltose behaves quite normally, and the iodine value 
found by experiment agrees closely with that calculated from the equation 

CuHjiOioCHO + la = + 2HI. 

Lactose, on the other hand, takes up twice as much iodine as is required by the 
equation, suggesting that the sugar is hydrolysed, and that both the dextrose and 
galactose molecules are then oxidised. H. F. E. H. 


BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Estimation of Chlorides in Whole Blood. J. H. Austin and D. Van 
Slyke. (J- Biol. Chem., 1920, 41, 345-348.)—The method of Van Slyke and Don- 
leavy for the estimation of chlorides in plasma {J. Biol. Chem,^ 1919, 37, 551) yields 
results from 30 to 40 per cent, too high when used with whole blood. The following 
modification is employed, and gives results in agreement with those obtained by the 
Garins method: 3 c.c. of blood and 15 c.c. of water are measured into a 60 c.c. flask, 
80 o.o.of saturated picric acid solution are added, the whole diluted to 60 c.c., mixed, 
left to stand ten minutes, and filtered. To 40 c.c. of the filtrate 10 c.c. of a solution 
containing 5*812 grms. of silver nitrate and 250 e.c. of nitric acid per litre are added, 
the solutions mixed and allowed to stand overnight. The supernatant liquid is 
filtered, 20 c.c. are titrated, and the result calculated, as in the Van Slyke-Donleavy 
method. This modification cdso yields accurate results with plasma coloured by 
the haemolysis of the blood cells, and which gives abnormal results by the original 
unmodified method. T. J. W. 

Determination of Fibrin, Globulin, and Albumin Nitrogren in Blood 
Plasma. G. E. Cullen and D. Van Slyke. (/. Biol. Ohem., 1920, 41, 587-697.)— 
Fibrin nitrogen: To 5 c.c. of plasma from oxalated blood are added 150 c.o. of 
0*8 per cent, sodium chloride and 6 c.o. of 2*5 per cent, calcium chloride, and allowed 
to stand fifteen minutes and filtered. The residue is washed five times with 0*8 per 
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oeot. sodium chloride, allowing each portion to remain in oontaet with ^ fibrin for 
ten minutes; then transferred to a Kjeldahl flask, and the nitrogen determined. FiUraU 
nitrogen : 30 o.c. of water and 25 o.c. of saturated ammonium sulphate are added to 
5 0 . 0 . of plasma, allowed to stand overmght, and filtered. Twenty c.o. of the filtrate 
are transferred to a Kjeldahl flask, 300 o.c. of 50 per cent, aloobol, 3 grms. of 
magnesiam oxide, and 1 o.c. of white mineral oil are added, and the whole 
distilled until the distillate gives a negative test with red litmus-paper. The residue 
in the flask is digested with sulphurio acid and potassium sulphate to a light brown 
colour, washed down with a few c.o. of water, 10 c.c. more of sulphuric acid added, 
and the digestion continued for about three hours. The nitrogen is then estimated 
as usual. Non-protein nitrogen: A 50 o.o. flask is half filled with 2*5 per cent, 
trichloracetic acid solution and 5 c.c, of plasma are added, the flask filled to the 
mark with trichloracetic acid solution, the contents mixed, allowed to stand one hour, 
and filtered. The filtrate is measured, transferred to a Kjeldahl flask, and the 
nitrogen determined as above. Total plasma nitrogen: This is determined by the 
Gunning-Kjeldahl method, using 2 c.c. of plasma and digesting three hours after 
clearing. Corrections for the reagents used should be made. Albumin nitrogen is 
calculated by deducting the non-protein nitrogen from the filtrate nitrogen.'* 
Globulin nitrogen is determined by subtracting the sum of the filtrate nitrogen " 
and the fibrin nitrogen from the total nitrogen. Descriptions are given of the 
working out of these methods, and the results obtained are tabulated. T. J. W, 

Determination of Sugrar in Blood. 0. Folin and H. Wu. (/. Biol Chem., 
1920, 41, 367-374.)—A modification of the method previously described by the 
authors {J, Biol Chem., 1919, 38, 106), in which the phenol reagent is replaced by 
one containing molybdic acid and sodium tungstate. Two standard solutions are 
employed containing respectively 1 and 2 mgrms. of dextrose or invert sugar per 
10 o.c. These are prepared by dilution of a 1 per cent, stock solution preserved with 
xylene or toluene. Two o.c. of the tungstic acid blood filtrate are added to a special 
form of test-tube, and the same volume of the standard solutions to two similar tubes. 
To each tube 2 o.c. of an alkaline copper solution (prepared by dissolving 40 grms. 
of pure anhydrous sodium carbonate in about 400 c.c. of water, adding 7*5 grms, 
of tartaric acid, 4*5 grms. crystallised copper sulphate, and diluting to 1 litre) are 
added, and the tubes heated in a boiling water bath for six minutes, followed by 
rapid cooling in cold water without shaking. Two c.c. of the molybdate-tungstate 
reagent (35 grms. of molybdic acid and 5 grms. of sodium tungstate in 400 o.c. of 
5 per cent, sodium hydroxide: the solution is boiled vigorously for about thirty minutes, 
cooled, diluted to al^ut 350 c.c., and 125 c.c. of concentrated 85 per cent, phosphoric 
acid added, finally diluting to 500 c.c.) are run into each tube to dissolve the cuprous 
oxide; the volume is then made up to 25 c.o. with water, the contents of each tube 
mixed, and the blue colours compared. A special form of test-tube is described 
which reduces Uie oxidation of the precipitated cuprous oxide by the air, and tables 
are provided showing the effect of various factors upon the results. The new 
modification yields results slightly lower than those given by the original method. 

T. J. W. 
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Estimation of Magnesium in Blood. W. Denis. (/. Biol Chem., 1920, 41, 
863-366.)r— Five c.c. of citrated plasma, serum, or whole blood are run into 15 c.o. 
of 6*5 per cent, trichloracetic acid solution, shaken, allowed to stand at least thirty 
minutes, and filtered. Ten c.c. of the filtrate are used for the estimation of calcium 
by the method of Lyman (/. Biol Chem,, 1917, 29, 169), and the supernatant liquid 
and washings are transferred to a platinum dish, 3 c.c. of 10 per cent, sulphuric acid 
added, evaporated to dryness, and ignited until white. The residue is dissolved 
in about 5 c.c. of water, and 10 per cent, hydrochloric acid added drop by drop until 
the solution is acid to methyl orange. The solution is transferred to a beaker, 
evaporated to 2 or 3 c.c., concentrated ammonia is gradually added until the solution 
is alkaline and 0*5 c.c. of 10 per cent, ammonium phosphate solution containing 
60 c.c. of concentrated ammonia per litre, the mixture then being allowed to stand 
overnight. It is then transferred to a conical centrifuge tube, and the beaker 
washed with 20 per cent, alcohol containing 50 c.c. of ammonia per litre. After 
centrifuging, the liquid is removed and the beaker again washed with about 10 c.c. 
of the alcohol-ammonia mixture, this being repeated three times. After removing 
the last portion of washing liquid the tube is placed upon a water-bath until the 
ammonia present has evaporated, and the precipitate is dissolved in 10 c.c. of 
^ hydrochloric acid, transferred to a 100 c.c. flask, diluted to that volume with 
water, and mixed. Twenty-five c.o. of this solution are diluted to 50 c.c., 25 c.c. of 
strychnine molybdate reagent (see Bloor, J. Biol Chein,, 1911, 32, 34) are added, and, 
after standing five minutes, the volume of suspension is compared with that pro¬ 
duced by 0*01 mgrm. of magnesium in 60 c.c. to which 26 c.c. of the strychnine 
molybdate solution is added, and which has been allowed to stand for the same time 
as the unknown. Estimations made by the above method with aqueous solutions, 
plasma, and serum containing from 0*02 to 0*1 mgrm. of magnesium, give an average 
recovery of 94 per cent. Estimations made on human blood serum, including 
pathological cases, give figures varying from 0*8 to 3*8 mgrm. per 100 c.c., and on 
normal serum from 1*6 to 3*5 mgrms. T. J. W. 

Separation of Hydrocarbons by the Aid of Bacteria. J. Tausz and M. 
Peter. (Zentrdlhl f. Bakter. u, Parasitenk,, 1919, 49, 497-554; Ghent, Zentralhly 
1920, 91, II., 264.)—Certain bacteria which attack naphthenes but not paraffins 
furnish a means hitherto wanting of separating these bodies. B. aliphaticum^ 
B, aliphaticum liquefaciens, and the paraffin bacterium, are described; these were 
grown from garden mould in inorganic or organic media to which w-bexane, cyclo¬ 
hexane, or paraffin oil had been added. Paraffin bacteria are without action on 
naphthenes, benzenoid hydrocarbons, and some paraffins—for example, n-hexane and 
ft-octane—but attack higher paraffins such as hexadecane, triacontane, and tetra- 
contane. The other two bacteria are inert towards cyclic hydrocarbons and 
hexylene, but attack paraffins and n-caprylene and hexadecylene. The destruction is 
complete, even in presence of inert hydrocarbons. The presence of a very small pro¬ 
portion of aliphatic hydrocarbon in natural naphthenes, or of impurity in artificially 
prepared specimens, is shown by the clouding, due to bacterial growth, of media to 
which the hydrocarbon has been added. Naphthenes thus treated possess higher 
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constants. The method can be used for the detection of parafiSns in crude oils 
and their products, and for the isolation of pure naphthenes. None of the 
bacteria showed the presence of urease; diffusible lipase and proteolytic enzymes 
were recognised in B, aliphaticum and the paraffin bacterium, diastase in the 
paraffin bacterium and B, alijphaticumy and catalase in both species. The 
following new values were obtained: l*3-dimethylcyclohexane, b.-pt, 118^-120® C., 
D20®C./4®C, 0-771, [w]d 20 ° c. 1*4258; 1-3-4-trimethylcyclohexane, b.-pt. 139®-140®C., 
D 20® C./4® C. 0-789, [n]D2o°c. 1* 4330. 0. E. M. 

Braunstein’s Modification of the Mornep-Sjoqvist Process for the 
Estimation of Urea« A. H. Todd. {Biochem. J., 1920, 14, 252.)—Braunstein 
suggested the use of crystalline or syrupy phosphoric acid in place of sulphuric acid 
at the “ Kjeldahl ” stage of the MOrner-Sjoqvist process (in order to prevent hippuric 
acid and creatinine escaping precipitation and appearing in the final result as urea). 
This assumes that urea is completely incinerated under the Braunstein conditions, 
viz., heating at 145® C, for four and a half hours. The author finds that urea-estima¬ 
tion is by no means quantitative under the original conditions, and the temperature 
is the most important factor. Experiment showed that incineration of the Morner- 
Sjtiqvisi filtrate for fourteen hours at 185° C. with 15 grms. of Kahlbaum^s phosphoric 
acid gives an accurate quantitative estimation of the urea and of the urea only* 
With creatine and hippuric acid ;per 5c, no trace of incineration with phosphoric 
acid occurred when working under these conditions. The actual heating is 
best performed in an oil-bath, while phosphoric acid may most conveniently 
be weighed out by melting it in a water oven, and pouring it out into a weighed 
glass evaporating basin. H. F. E. H. 

Titration of Organic Acids in Urine. D. Van Slyke and W. W. 
Palmer. (/. Biok Chem,, 1920, 41, 567-585.)—One hundred c.c. of urine are mixed 
with 2 grms. of finely divided calcium hydroxide, allowed to stand with occasional 
stirring about fifteen minutes and filtered. To 25 c.c. of the filtrate 0-5 c.c. of 1 per cent, 
phenolphthalein is added, and g hydrochloric acid run in until the pink colour just 
disappears, when 5 c.c. of 0-02 per cent. tropsoolinOO solution are added with continual 
shaking, followed by ^ hydrochloric acid which is added gradually from a burette 
until the colour equals that of a standard solution in a similar tube containing 0*6 c.c. 
of 5 hydrochloric acid, 5 c.c. of tropaaolin 00 solution, and water to a total volume of 
60 0 . 0 . In calculating the required result, a correction is first made by deducting the 
value obtained in a blank experiment, and finally by deducting the equivalent in 
organic acids of the creatinine present in the urine. A 0*1 M solution of creatinine 
is equivalent to a solution of organic acid. Other indicators, including methyl 
orange, tetrabromophenolsulphonephthalein and dimethylamino-azobenzene, may be 
used in place of tropmolin 00. The average 24-hour excretion of healthy adult males 
is 6 c.c. of acid per kilo of body weight. The theoretical basis of the method is 
discussed and numerous tables are provided showing results obtained by the above 
method with various acids, bases, and salts contained in urine, together with deterr 
minations made on normal and pathological urines. . T. J. W. 
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ORGANIC ANALYSIS. 

Estimation of Acetylene In Gaseous Mixtures. J. A. Muller. {Bull. 
Sod. Chim,, 1920, 27, 69-71.)—The following method of estimating acetylene by 
precipitation as cnproas aoetylide gives aconrate resnlts. From 70 to 80 o.e. of the 
gas containing not more than 10 to 11 o.o. of acetylene are shaken in a stof^pered flask 
with an ammoniacal solution of onprous chloride (1*2 to 1*8 grms. of 60 per cent, 
cuprous chloride, 6 o.c. of ammonia solution and 5 c.e. of water), until the acetylene 
is completely precipitated. The flask is then nearly filled with 10 per cent, so^nm 
chloride solution, the liquid acidified with acetic acid, and the acetylide separated 
and washed. The filter and its contents are treated drop by drop with strong sulphoric 
acid until a homogeneous mass is obtained, and heated in a crucible (which is nearly 
covered) until acid fumes cease to be evolved, after which the temperature is raised to 
redness, so as to convert the whole of the copper into cupric oxide. The weight of 
the latter multiplied by 0*1407 gives the corresponding volume in e.c. of acetylene. 

C. A. iL 

Estimation of Cellulose In Woods. W. H. Dore. hid. and Eng. Chem ., 
1920,12, 264-269.)—The estimation of cellulose in wood and similar vegetable tissues 
by the chlorination method may be made in two ways: with previous hydrolysis of 
the hemicellulose and furfural-yielding groups or without hydrolysis. In the former 

case the hydrolysis may be effected either by boiling with 
alkali, as in Gross and Sevan's method, or by acids at high 
temperatures, as in Konig’s and Johnson and Hovey’s 
methods; chlorination without hydrolysis was originally 
recommended by Benker (Analyst, 1910, 35, 71), and has 
been adopted by several later investigators. There is a con¬ 
siderable difference in yield of cellulose estimated in these 
two ways, and the author has carried out experiments to 
ascertain whether the lower yield after previous hydrolysis 
is accounted for simply by the removal of carbohydrates 
inferior to cellulose, or is due to the destruction of the 
true cellulose. In these experiments 2 grms. of the wood, 
finely ground, were extracted, first with benzene and then 
with alcohol, for six hours each. The chlorinaticm was 
performed in a Gooch crucible by the Seiber and Walter 
method in an apparatus illustrated in the accompanying 
figure, the sulphite treatment being conducted in the same 
crucible. The chlorine treatments, four in number, were 
carried out for twenty, fifteen, fifteen, and ten miautes 
respectively. The yields of cellulose corresponding to 
various pre-treatments were determined as Mlows: 
Benker’s method (no hydrolysis), 48*51 per cent.; 
origiuiil Gross and Sevan’s method (previous boiling with 1 per cenA sodiam 
hydroxide for one hour), 45*83; Johnson and Hovey's method (hydrolysis for 
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fottr botirB with aeetio Mid and glycerol at 185° C.)i 44*25. The ratio of 
o-oellttlose to total oellnloae in eMh of the prodnete waa determined by 
treatment with 17*5 per cent, sodinm hydroxide, and showed 0*75, 0*77, 
0*78, respeotively. The yields of furfaral were 0*50, 0*27, an^ 0*26 per cent, 
respeotirely. From these data it was oonoladed that the hydrolysis methods pre 
suMtantially lowmr yields of oeUnlose than the direct chlorination method, and that 
the percentage of resistant a*oellalose is prMtically the same in all the products. 
Consequently the hydrolysis is not selective towards the inferior carbohydrates, but 
attacks the o-cellulose in the same ratio. Hence the Benker process, without special 
hydrolysis, is to be preferred since it gives the maximum yield of resistant cellulose. 
The above conclusion was confirmed by similar experiments on purified cotton 
oellulose, in which it was found that Banker’s method gave about 4 per cent, more 
total cellulose than the hydrolysis methods, and that this cellulose was no less pure 
than the cellulose residue from the methods giving lower yields. It is considered 
that hemicelluloses and pentosans are hydrolysed and dissolved in the processes 
incidental to the direct chlorination method, and that special hydrolysis treatments 
are not only unnecessary, but detrimental to an accurate estimation of the true 
cellulose. J. F. B. 

Deteetion of Ligneous Impurities in Cotton and Cotton Waste for 
Nitration Purposes. P. L. Barrett. (J. Soc. Chem. Ind., 1920, 39, 81-82t.)— 
The reaction is based on the strong affinity of lignin for basic dyestuffs, towards 
which it Mts as a mordant similar to tannin. Malachite green is recommended for 
this purpose, and its fixation by the lignin is promoted by the addition of formal¬ 
dehyde. After dyeing, the green dyestuff loosely held by tbe cotton fibres is dis¬ 
charged by a bleaching powder solution, to which the dyestuff fixed on the lignin is 
relatively resistant. The dye solution is prepared by dissolving 0*1 grm. of malachite 
green in water, diluting the solution to 500 c,e., adding 50 c.o. of 40 per cent, formal¬ 
dehyde solution and 1 grm. of sodium bisulphate dissolved in a little water, and 
mining up the whole to 1 litre. The bleaching powder solution is made by shaking 
-90 grms. of bleaching powder with 1 litre of water, allowing to settle and drawing 
off the clear liquor. In performing the test 800 c.o. of the dye solution are heated in 
a beaker in a boiling water bath, and 8 grms. of the cotton are steeped in the hot 
liquor for ten minutes. At the end of that time 25 o.o. of the bleach solution 
are added, and the liqmd is stirred rapidly. The colour of the bath is immediately 
discharged, and the cotton is allowed to remun therein for a farther five mhmtes. 
The liquor is then pouted off through a funnel, using the cotton as a filter, and the 
mateiial is rinsed thoroughly and examined, while wet, for the presmioe and distribu¬ 
tion of green specks. It is important to use pure midachite green, and to keep the 
baths Well stirred during dyeing and bleaching. J. F. R 

Blitlllallon H^liod fw tha Amdyais of Commereial Chlorobenzene. 
P. BOttMon* (ficmptu re/nd., 1920, 170, 983-935.)— Oommeroial chlorobenzene con¬ 
tains nnohloruiated benzmis and p-dichlorobenaeae together with higher chlorinated 
•con^^oonds. The qeantitisB of these impurities present, and that of the actual 
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monooblorobenzene, may be estimated by fractionally distilling 1,500 griqs. of the 
sample, and collecting the fractions boiling between 80^ and 130*^ G., 130^ and 131*5^ C., 
and 131*5® and 172® C. The first and third fractions are then refractionated (at 10® 
intervals of temperature) until further separation is impossible. The quantities of 
monochlorobenzene separated from these fractions are added to the main bulk of the 
monochlorobenzene (b.pt. 130® to 131*5® 0.) after a portion of this has been carefully re- 
fractionated in order to ascertain the small amount of impurities still retained by it; 
unavoidable losses during the distillations are distributed proportionally among the 
various fractions. W. P, S, 

Testing the Strength of Glue Jellies. W. H. Low. (/. Ind. and Eng. 
Chem.f 1920, 12, 355-356.)—A modification of Smith’s glue tester is described, in 

which some of the errors of the original 
instrument are obviated. Essentially it con¬ 
sists of a U-tube of the form shown in the 
diagram. This has a capillary attachment 
ending in a thistle funnel covered with a rubber 
membrane, and the pressure is applied by a 
rubber bulb, D. The U*tube is charged with 
mercury above which is a layer of coloured 
water, and an adjustable scale to indicate the 
pressure is fixed on the limb E: Sufficient 
water is introduced into the thistle funnel and 
capillary tube so that when a fiat glass plate is 
held against the mouth of the former, the level 
of the water will be at the upper mark A, the 
three-way cock G being open to the air. This 
cock is then closed to the air, and opened to the 
rubber bulb and scale tube E^ the water in 
which has been set at the zero mark. Steady 
pressure is applied to the bulb until the water 
in the capillary falls from A to and the level 
of the water in the scale tube is then read. In 
testing a glue jelly the vessel containing it is 
fixed so that the surface of the jelly is in 
contact with the rubber diaphragm, the pressure 
applied, and the readings taken as before. The 
difference between the pressure recorded and that previously required to overcome 
the resistance of the rubber diaphragm alone affords a measure of the consistency of 
the glue jelly. C. A. M. 

Technical Methyl ChloToformates and their Analysis. M. Deldpine. 

{Bull. Soc, Chim., 1920, 27, 39-45.)—For the estimation of formaldehyde and formic 
acid in technical methyl chloroformates it is best to determine the former by means 
of iodine, and then the formaldehyde and formic acid together by means of perman- 
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ganate, and to obtain the formio acid by difference. A weighed quantity (about 
0*4 O.C.) of the sample is shaken in a closed vessel with 50 c.c. of ^ sodium hydroxide 
solution, and, after 30 minutes, the liquid is made up to 125 c.c. The formaldehyde 
is estimated by adding 20 c.c. of ^ iodine solution, drop by drop, to this solution 
with continual shaking, and then, after twenty minutes, adding 1 o.o. of dilute (1 : 5) 
sulphuric acid, and titrating the excess of iodine with standard thiosulphate solution. 
The formio acid is estimated by neutralising 25 c.c. of the solution with ^ sulphuric 
acid (turmeric paper as indicator), then adding 5 c.c. of 10 per cent, sodium carbonate 
solution, and 50 c.c. of potassium permanganate solution (316 grms. per litre). 
After thirty minutes a measured quantity of oxalic acid solution (6*3 grms. per litre) is 
added (usually 40 c.c. is sufOicient), and then 20 c.c. of the dilute sulphuric acid, and 
the clear solution titrated with the permanganate solution. In the case of each 
estimation, blank determinations are made with the same reagents in the absence of 
methyl chloroformate. The same solution of the sample is used for the estimation 
of the chlorine and carbon dioxide by the usual methods. Carbon monoxide is 
estimated by treating 0*3 to 0*5 grm. of tho methyl chloroformate with 10 c.c. of 
4N-pota8sium hydroxide solution in a mercury ureometer, and measuring the 
liberated gas. Methyl formate and chlorocarbonate do not evolve either carbon 
monoxide or formaldehyde. The results vary with the proportion of chlorine in the 
sample. Thus, German products containing 58*7 to 58*9 per cent, of chlorine evolved 
80 and 73 c.c. of carbon monoxide respectively, whilst French products with 
65*8 per cent, of chlorine yielded only 100 c.c. instead of 147 c.c. This is due 
to the fact that the chlorine in the course of the reactions forms further substitution 
products. C. A. M. 

Determination of the Tensile Strength of Glue. G. Hopp. (/. Ind. and 
Eng. Chem., 1920, 12, 356-358.)—Solutions of glue of 60 to 80 per cent, by volume 
are made by soaking the glue for twelve hours, and then melting it up to a tempera¬ 
ture of 160^ F., care being taken to avoid frothing and air bubbles. The solutions 
are poured into polished iron moulds, 12 inches square and ^ inch deep, and left to 
jell for about five hours. The resulting sheets are dried on suspended wire gauze, 
while protected from air currents, the final drying being effected under pressure. 
Strips about 7 inches long, 0*1 inch thick, and 0*33 inch wide, are then cut from 
these, and the centre portion (about 2*5 inches) ground on a grinding wheel. The 
strips are varied in thickness and width in order to check the results. The tensile 
strength of strips thus prepared is determined by means of a Sohopper tensile 
machine. Samples of three different commercial glues thus examined gave the 
following average results .* (1) 13*240 lbs.; (2) 8*523 lbs.; and (3) 11*573 lbs. per 
square inch. G. A. M. 

Estimation of Trimethyleneglycol in Distilled Glycerol. C. A. Rojahn. 

[Zeitsch. anal. Ofccm., 1919, 68, 433 442.)—^The quantity of trimethyleneglycol may 
be calculated from the sp. gr. and water content of the sample. Glycerol has a 
sp. gr. of 1*2653 at 15V15° C., whilst that of the glycol is 1*0573. The sp. gr. of 
glycerol is diminished by the presence of the glycol or water, or both, but as the 
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quantity of water is known (by estimation), the percentage of the glycol is found by 
simple calculation. Tables and graphs are given in the original to facilitate the 
calculation. To estimate the water, about 2 grms. of the sample are placed on 
asbestos and dried for twenty-four to forty-eight hours over phosphorus pentoxide ai 
a pressure of about 10 mm. W. P, S. 

Detection of Methyl Alcohol in Spirits. P. Basse. (Pharm. Zentr., 1920,. 
61, 177-182; through J. Soc. Ghent, Ind,, 1920, 39, 345 A.)—The sample is distilled 
and 0*5 c.c. of the distillate (containing not more than 0*025 c.c. of alcohol) is mixed 
with 1 c.c. of 5 percent, potassium permanganate solution, 2*5 c.c. of dilute sulphuric 
acid (sulphuric acid, 19 grms., water 200 c.c.), and, after standing two minutes, the 
mixture is decolorised by the addition of 1 c.c. of 10 per cent, oxalic acid solution. 
To 0*5 c.c. of this mixture are then added 1 drop of peptone solution (=*2*5 mgrms. 
of peptone), and 1 c.c. of sulphuric acid containing iron (0*05 grm. of iron alum 
dissolved in 1 c.c. of water and added to 300 grms. of sulphuric acid). A deep blue 
colour is obtained if the spirit contained 1 per cent, of methyl alcohol; a red-blue 
colour is produced by 0*3 per cent, of the alcohol. Pure ethyl alcohol gives a 
yellowish*red coloration with the test. If an indication of the presence of methyl 
alcohol is obtained, it should be confirmed by the morphine and magenta-sulphurous 
acid tests. 


Estimation of Mineral Constituents in Org^anic Substances, especially 
those containing Phosphorus. J. Grossfeld. {Chem. Zeit, 1920, 44, 285- 
286.)—Substances such as albumin, yolk of egg, blood, etc., can be burnt readily to a 
white ash if they are treated previously with magnesium acetate solution and dried. 
The whole of the phosphorus present in the substance is retained in the ash. The 
magnesium acetate solution is prepared by dissolving 50 grms. of magnesia in a slight 
excess of acetic acid and diluting the solution to 1 litre; 20 c.c. are sufficient for 
5 grms. of organic substance. In the estimation of ash constituents an allowance 
must of course be made for the amount of magnesia added as acetate. W. P. S. 

Volumetric Estimation of Nitro-Aromatic Derivatives. D. Florentin 
and H. Vandenberghe. (Bull. Soc. Chim., 1920, 27, 158-166.)—Contrary to 
various published statements, the reduction of nitrotoluenes by stannous chloride 
gives, in addition to pure toluidines, p-chlorotoluidines, owing to the transposition of 
hydroxylamines which are formed as intermediate products. Hence only two 
molecules of stannous chloride react instead of the three required by the normal 
reaction. For this reason the volumetric estimation of nitrotoluenes by means of 
stannous chloride never gives correct results, and is especially inaccurate in the case 
of p-nitrotoluene. Other nitro derivatives of benzene may be quantitatively 
estimated by titration with stannous chloride in the presence of hydrochloric acid. 
With the exception of o-nitrotoluene, titanous chloride reduces nitro derivatives of 
benzene quantitatively in accordance with the equation: 

CeHj.NOg -f eTiCJj + 6H01« + 6TiCl4 -h H^O. 
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Thd reduction may be effected by beating 0*2 grm. of the nitro derivative with 10 o.o. 
of standardised titanous chloride solution in a sealed tube for two hours, and^ 
after cooling, diluting the liquid to 100 c.c., shaking thoroughly, and running it from 
a burette into a known quantity of ferric sulphate solution, using thiocyanate aa 
indicator. Polynitro derivatives may be titrated in an open flask in presence of a 
current of carbon dioxide. In the case of o-nitrotoluene the error does not exceed 
3 per cent. 

C. A. M. 

Estimation of the Nitro Group in Aromatic Organic Compounds.^ 
T. Callan, J. A. R. Henderson, and N. Strafford. (/. Soc. Chem. Ind., 1920, 39, 
86-88t.) —The usual method for the estimation of nitro groups in aromatic 
compounds is by reduction with titanous or stannous chloride and titration of the 
excess of reducing agent. The method of Enecht and Hibbert, using titanous 
chloride, gives accurate results in most cases, but certain substances, such as 
o-nitroanisole, nitrocresyl methyl ether, a-mononitronaphthalene, and others, only 
give about two-thirds of their theoretical value. This is particularly the case when 
the reduction is effected in the presence of alcohol. The authors show that the low 
results are due to the simultaneous chlorination of the aromatic compound, and that 
the nitro derivatives yield chlorinated amines. Nearly normal values are obtained 
if chlorination be impeded by previous sulphonation of the nitro compound, and the 
reaction is perfectly satisfactory if titanous sulphate be used for the reduction 
instead of titanous chloride. The only objection to titanous sulphate is its extreme 
sensitiveness to atmospheric oxidation at the boiling temperature. It is necessary, 
therefore, to boil the titanous sulphate solution in a flask provided with a two-holed 
stopper with narrow entrance and exit tubes for carbon dioxide, and to work with 
great care to prevent oxidation; the liquid is cooled in a stream of carbon dioxide, 
and may then be titrated with a standard solution of iron alum, no special precau¬ 
tions being necessary with the cold solution. The reducing agent is prepared by 
adding 400 c.c. of commercial titanous sulphate (about 12 per cent.) to about 500 c.o. 
of dilute sulphuric acid (1 in 4), boiling for a few minutes, cooling, and making up to 
1,000 c.c. The use of stannous chloride as a reducing agent offers no advantages 
over that of titanous chloride, the tendency to chlorination being at least as great. 
A very useful method, though of limited application, consists in reducing the nitro 
compound and titrating the amine with nitrous acid. About grm. mol. of the 
nitro compound is dissolved or suspended in excess of dilute hydrochloric acid, and 
zinc dust is added gradually in considerable excess while the solution is warmed. 
After about half an hour the solution is Altered, diluted, cooled by the addition of ice, 
and titrated with | sodium nitrite until a drop of the liquid on iodide-starch paper 
indicates an excess of nitrous acid. In this reaction the formation of chlorinated 
amines is immaterial provided the products of the reduction form diazo compounds 
with nitrous acid. It is important that the acid and the zinc dust be free from iron, 
or, alternatively, a blank determination must be made to ascertain the amount of 
nitrite consumed by reaction with the ferrous iron present. 


J. F. B. 
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Estimatloii of Ineompletely Nitrated Phenol in the Mother-Liquors of 
Melinite. Marqueyrol and P. Carrd. (Bull. Soc. Chim., 1920, 27, 127-140.)— 
The volametrio estimation of ineompletely nitrated phenol in the mother-liquors of 
melinite by means of bromine invariably gives too high results, the error varying 
with the composition of the sample and with the conditions of the nitration. This is 
due to the fact that the incompletely nitrated phenol is present in various forms 
which behave differently towards bromine. There are also always present two 
isomeric sodium dinitrophenol-sulphonates, and sometimes sodium mononitrophenol- 
sulphonates, each of which reacts differently with bromine according to the 
conditions of temperature, duration of contact, etc. Moreover, the bromine also 
reacts with the residual picric acid in the liquid. Results sufficiently accurate are 
obtained by completing the nitration of the mother-liquids and titrating the picric 
acid formed: 100 o.o. of the sample are concentrated until their b.>pt. reaches 125^ C., 
and are then heated with 25 c.c. of nitric acid (62 per cent.) for fifteen to twenty 
minutes at 115° to 120° C., after which an additional 10 c.c. of acid are added, and 
the heating continued until the b.-pt. again reaches 120° to 125° C. The liquid 
is then diluted to 100 c.c. with cold water, and the picric acid separated with 
the aid of a filter pump, washed five times with 4 c.c. of water and titrated with 
^ sodium hydroxide solution with methyl red as indicator. A correction of 0*12 to 
0*16 grm. (according to the amount of picric acid) is made for the solubility of the 
picric acid in the washing water. C. A. M. 

Determination of Cellulose in Rubber Goods. S. W. Epstein and R. L. 

Moore. (Indiambber J., 1920, 69, 559-566; through J, Soc. Chem. Ind., 1920, 
39, 343a.) —One half grm. of the rubber is digested with 25 c.c. of freshly distilled 
cresol (b.-pt. 198° C.) for four hours at 160° to 185° C., then cooled and 200 c.o. 
of light petroleum spirit (b.-pt. 45° to 50° C.) added with constant agitation. 
After allowing to settle and decanting the liquid through a Gooch crucible containing 
a pad of acid-treated, ignited asbestos, the residue is washed thrice with petroleum 
spirit, five times with hot benzene, and once or twice with acetone; it is then 
treated with hot hydrochloric acid (10 per cent.), transferred completely to the 
crucible, washed ten times with hydrochloric acid, then with water until free from 
chlorides, and treated with acetone and subsequently with a mixture of acetone and 
carbon bisulphide (1 : 1) until the extracts are colourless. The residue is washed 
with alcohol, dried for ninety minutes at 105° G., transferred to a weighing bottle and 
weighed. The extracted material is digested in a beaker with 15 o.c. of acetic 
anhydride and 0*5 c.c. of sulphuric acid for thirty minutes at 75° C., cooled, treated 
with 25 o.c. of 90 per cent, acetic acid, filtered slowly through a pad of treated 
asbestos in a Gooch crucible, washed repeatedly with hot 90 per cent, acetic acid 
and then five times with acetone. The crucible is placed in a weighing bottle, dried 
for two hours at 150° G., and then weighed. The loss in weight on acetylation 
represents the cellulose. The presence of leather does not interfere with the method, 
but in such a case it is desirable to digest with cresol at 120° G. for sixteen hours. 
The acetylation process indicates 95 per cent, of any wood present, 90 per cent, of 
any jute, 21 per cent, of cork, and 70 per cent, of any leather. 
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Use of Cupferron in Quantitative Analysis. 0. E. F. Lundell and H. 
Knowles. (/. Ind. and Eng, Chem.^ 1920, 12, 344-350.)—From an experimental 
study of the method of estimating metals by precipitation with cupferron (the 
ammonium salt of nitrosophenylhydroxylamine) the following conclusions have been 
drawn: The reagent can be used for the accurate estimation of iron, copper, 
titanium, zirconium, thorium, and vanadium. In any given estimation the partial 
or complete precipitation of these metals must therefore be taken into consideration, 
whilst the following elements also interfere with the estimation of other metals: 
Lead, silver, mercury, tin, bismuth, cerium, thorium, tungsten, uranium in the 
quadrivalent condition, and vanadium ; and in certain cases phosphorus, alkali salts, 
and alkaline earth compounds if present in excessive amounts. Hence the cupferron 
method is only applicable when the qualitative^ composition of the material is known. * 
The reagent may be advantageously used for certain separations, such as iron from 
manganese, and titanium from aluminium and manganese. C. A. M. 

Analysis of Iron Ore. E. Little and W. L. Hult. (/. Ind. and Eng. 
Chein,f 1920, 12, 269-273.)—The use of dichromate as an oxidising agent instead of 
permanganate is recommended, particularly since it has no action on dilute hydro¬ 
chloric acid. Up to now the principal objection has been the absence of a convenient 
indicator. Potassium iodide and starch may, however, be used, provided the 
influence of the ferric ion be inhibited by the introduction of ammonium fluoride. An 
excess of dichromate is used, and the liberated iodine is titrated back with thiosul¬ 
phate. The weight of ore in the solution to be titrated should contain iron 
equivalent to about 25 c.c. of a solution. The ore should be dissolved in 20 to 35 o.c. 
of hydrochloric acid 1:1; an excess of acid produces an indefinite end point. The 
amount of potassium iodide should be 5 grms. For the reduction of the iron solution 
a slow passage through the Jones reductor gives the most satisfactory results; faTrly 
good results can be obtained with stannous chloride using mercuric chloride to 
destroy the excess of the latter, but, with any appreciable excess of stannous chloride, 
difficulties are experienced owing to the reaction of the iodine with the calomel 
produced. The amount of ammonium fluoride used should be about 5 grms. The total 
volume after titration should be 250 to 350 c.c. J. F. b. 

Volumetric Estimation of Mangranese. P. Nieolardot, A. Regrlade, and 
M. Geloso. {Comptea rend,, 1920, 170, 808-810.)—In the estimation of manganese 
by Knorre’s method (precipitating the manganese as dioxide by ammonium per¬ 
sulphate, dissolving the precipitate in excess of ferrous sulphate solution and titrating 
the excess with permanganate solution) the reaction proceeds according to the 
equation ; MnO,-f 2 Fe 0 -f* 4 H,S 04 = Fe 2 (S 04 ) 8 -f-MnS 04 -h 4 H, 0 , and Fe should be 
equivalent to 0*4917 Mn. It is found in practice that a higher factor is required, and 
different workers have suggested values ranging from 0*392 to 0*501. The authors 
find that the presence of iron affects the composition of the manganese dioxide preci- 
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pitate. In the absence of iron, the factor is 0*498, whilst with 40 per cent, of iron 
{calculated on the manganese'iron mixture) the factor is 0*4929. Dilution is without 
influence on the results. W. P. S. 

Estimation of Mercury by Gluckmann’s Method. A. Abelmaim. 

!{Zeitsch. anal, Chen^t 1919, 68, 443-445.)—Gluckmann’s method for the estimation 
of mercury (precipitation with an excess of oxalic acid and subsequent titration 
of the excess with permanganate solution) yields untrustworthy results owing to the 
eolubility of mercuric oxalate and to the formation of basic salts. The error due to 
tsolubility may be decreased by adding potassium nitrate, whilst the addition of a 
small quantity of nitric acid prevents the production of basic salts during the precis 
pitation. The mercury salt solution is treated with 3 c.c. of 5N nitric acid and a 
large excess of oxalic acid, 50 c.c. of saturated potassium nitrate solution are then 
added, the mixture diluted to 100 c.c., Altered, and the excess of oxalic acid is titrated 
in the filtrate. When thus modified, the method yields from 98*6 to 100 per cent, of 
iihe mercury present, W. P. S. 

Estimation of Potassium as Perchlorate. G. P. Baxter and H. 
ICobayashi. (/. Amer, Chem, Soc., 1920, 42, 735-742.)—When much sodium per¬ 
chlorate is present with the potassium perchlorate, the sodium salt should be removed 
by washing with alcohol containing perchloric acid before the washing with alcohol 
saturated with potassium perchlorate is commenced (c/. Analyst, 1917, 42, 155). 
The authors agree with Gooch and Blake (ibid,, 1918, 43, 277) that sodium per¬ 
chlorate causes the precipitation of potassium perchlorate from the saturated 
alcoholic solution of the latter, particularly when in contact with solid potassium 
perchlorate. The washing should be carried out at 0® C. W. P. S. 

Reaction of Potassium Anhydrotellurate. P. Hulot. (Bull, Soc, Chim,, 
1920, 27, 33.)—On fusing tellurium, or tellurous acid or alkali tellurites with potassium 
nitrate, there is not complete conversion into potassium tellurate, but a white powder 
is left as a residue which is insoluble in water and in hot concentrated mineral acids. 
This product is potassium anhydrotellurate, TejO^jEg. It may be reduced to 
metallic tellurium by suspending it in water containing a third of its volume of 
hydrochloric acid and adding a few fragments of zinc. The reaction is applicable to 
the treatment of tellurium ores, which may thus be decomposed by the wet method 
without loss of tellurium. C. A. M. 

Potassium Chlorate as a Standardising: Substance for Alkali Solutions. 
H. B. Van Valkenburgh. (/. Amer, Chem, Soc,, 1920, 42, 757-760).—Potassium 
chlorate, recrystallised and dried for five hours at 240® G., may be used for standard¬ 
ising alkali solutions. A weighed portion of the dry salt is dissolved in water, the 
solution boiled for ten minutes, a current of sulphur dioxide is then passed into the 
boiling solution for thirty minutes, or until all the chlorate is reduced, the boiling 
continued for about five minutes, and the resulting sulphuric acid then titrated with 
the alkali solution, using phenolphthale'in as indicator. The reaction is expressed 
by the equation i EClOg + SSOj •+• 3B[20 *= ■+* ECl. W^, P. S. 
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Potassium Hydrogen Phthalate as a Standard in Volumetric Analysis, 
W. S* Hendrixson, (/. Amer. Chem. Soc,f 1920, 42, 724-727.)—Further experience 
with potassium hydrogen phthalate, recommended previously by the author (^alyst, 
1915, 40, 509) as a standard substance for volumetric solutions, shows that the salt 
can be prepared readily from phthalic anhydride and a slight excess of potassium 
carbonate, and that, after two regrystallisations, it is pure enough for all practical 
purposes. The salt is free from water of crystallisation and is not hygroscopic. 

W. P. S. 

APPARATUS, ETC. 

a □ Instrument for Measuring Vapour 

Tension. H. Moore. (J. Soc. Chem, Ind,, 
1920, 39, 78 - 80 t.) —The apparatus shown in 
11 Ij f| [ the diagram has been primarily devised for 

determining the vapour tension and, conse¬ 
quently, the volatility of motor spirit. It 
consists of two tubes of about ^ inch bore 
and about 800 mm. in length, connected with 
each other and with a levelling bulb by means 
of a Y-piece and thick-walled rubber tubing. 
The two tubes have cocks at the top sealed 
with mercury, and one of them is surrounded 
by a water-jacket in which a thermometer 
is suspended. In making a determination, 
mercury is introduced into the two cups 
attached to the cocks, which are opened 
while the levelling bulb is raised. The 
cocks are then closed, and the levelling bulb 
lowered, so that two barometer tubes are 
formed. One cup is filled with motor spirit, 
and a small amount, measured by a mark 
below the cock, is run into the tube, and 
sufficient mercury afterwards placed in the 
w cup to form a seal. On lowering the levelling 

r bulb the barometric height may be read on 

the empty tube, whilst the jacketed tube, 
"1 ^ k containing the motor spirit, gives a reading 

i \\ Jj which is the barometric height less the 

\ I vapour pressure of the motor spirit at the 

V V y temperature of the determination. The 

^ difference in the heights of mercury in the 

two tubes is the vapour>-pressur6 reading. 
For accurate readings a correction for the density of the mercury is necessary, 
but in the case of the motor-spirit tests the amount is less than the normal 
•experimental error. G. A. M. 
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BargTBr’s Hieroseoplcal Method of determininsr Molecular Weigrhts. 
Part L Kumao Yamakami. (/. Bioh Chem.t 1920, 41, 103-113.)—Barger’s 
method for determining molecular weights (J. Chem. Soc,^ 1904, 86, 286) is stated by 
the author to be based upon vapour pressure. Series of drops, taken from two solu¬ 
tions, the one the standard, the other a given solution, of which the molecular 
weight of the solute is to be determined, are altex^iately introduced into a capillary 
tube, and the change in the length of the drops is studied by means of a micrometer. 
If one series of drops is observed to have increased while those alternating with them 
have decreased, it is to be assumed that the solution from which the former series 
of drops was taken has a higher molecular concentration than the latter. The 
given solution is thus compared with a series of standard solutions of known mole¬ 
cular concentrations, and in this way two limits are reached for the unknown 
molecular concentration. In a large number of experiments described by the author, 
he concludes that it is impossible to explain the reactions involved without assuming 
that the drop-change occurred because of a transference, not only of vapour, but 
also of liquid from the weaker solution through the film furnished by the liquid mem¬ 
brane which extended between the two drops. The author considers that he has proved 
that the force which effects the volume-change of the drops is not simply the vapour 
pressure, but also the osmosis through the thin film of liquid between the drops. If 
the length of the intervals between the drops is 2-3 mm., to ^ of the volume-change 
of the drops is attributable to osmosis. Further, as osmosis as well as the lowering 
of vapour pressure are equally the results of one and the same internal energy of 
solution—that is, the molecular and ionic attraction of solute for solvent, which is 
of the same magnitude for all kinds of molecules and ions in the same solvent at the 
same temperature—it is possible to measure molecular weights or the same degree of 
association or dissociation by investigating the volume-change of drops which are 
brought in contact with drops of standard solutions of known molecular concentra¬ 
tions. H. F. E. H. 

Colorimetric Determination of Titration Curves without Bulffer Mixtures. 
L. J. Gillespie. (J. Amer. Chem. Soc.^ 1920, 42, 742-748.)—-The hydrogen ion 
exponents are determined by the use of a colour standard consisting of a pair of 
test-tubes containing together 10 drops of indicator solution of suitable strength, the 
drop ratio being varied from 1 : 9 to 9 :1. One of the tubes contains dilute alkali 
solution and the other dilute acid. Beference to a table gives the hydrogen ion 
exponent corresponding with the drop ratio, or the exponents can be calculated from 
the relation PH«A;-flog (drop ratio). Where the logarithms are common, the drop 
ratio is the ratio of the number of drops of the indicator solution in the alkaline tube 
to the number in the acid tube, and the values of k are as follows: Tetrabromophenol- 
sulphonphthalein, 4-1; methyl red, 6*0; dibromo-o-cresol-sulphonphthalein, 6*3; 
dibromothymol-sulphonphthalein, 71; phenol-sulphonphthalein, 77; o-cresol- 
sulphonphthalein, 81; thymol-sulphonphthalein, 8‘8. W. P. 8. 

New Calomel Electrode. A. E. Koehler. (J. Biol Chem., 1920, 4i, 
619-620.)-—The apparatus is arranged in such a manner that each of the potassium 
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ohioride Bolations employed, when mixed after use, maybe readily rinsed ddt and 
replaced by fresh solution. The ^ potassium chloride occupies the left side of the 
apparatus as far as stopcock £, while the remainder is filled with the saturated 



solution. Contact is made between the two solutions around B which is not greased. 
After use, the tube extending from A to B is washed out with ^ potassium chloride 
solution from the reservoir, and, similarly, the section from B to C is rinsed with the 
saturated solution by suitable manipulation of the stopcocks. During a period of two 
months’ continual use the E.M.F. of the electrode remained 
constant. 

T. J. W. 

Apparatus for the Determination of Meltingr- 
PointS. L. HI. Dennis. {J- Ind. and Eng, Chem,t 1920, 

129 366-368.)—In determining the melting-points of substances 
in capillary tubes attached to a thermometer and immersed 
in pure concentrated sulphuric acid, the accuracy of the 
results is greatly increased by using a tube of the form 
shown in the diagram for the sulphuric acid bath. This 
accelerates the circulation of the acid and thus equalises its 
temperature, as may be demonstrated by means of thermo¬ 
meters S and T fixed in the positions shown. The difference 
between the temperatures recorded by the two thermometers 
is much smaller, even when the tube is rapidly heated^ than 
when a Thiele tube is employed and heated more gradually. 

0, A. M. 
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Distillation Connecting* Bulb. C. M. Clark. (/. Ind. and Eng. Chem., 1920, 
12, 366.) The bulb shown in the diagram has been designed to prevent spray from 



being carried over into the distillate. This is effected by means of a baffle plate, a, 
in the form of a deep watch-glass, which extends to within about 5 mm. of the sides 
of the bulb, and prevents any spray from reaching the exit holes at b. C. A. M. 


Condenser for the Determination of Crude Fibre. C. A. Clemens. 

(J. Ind. and Eng. Clieni., 1920, 12, 288-289.)—A condenser has been designed to 

rest inside the top of a lipless beaker, such as 
is used in digesting, for the estimation of 
crude fibre. It consists of a glass bulb (see 
fig.), one side of which is blown in such a 
manner as to extend downward. The lower 
surface of this projection is concave; thus the 
bottom is ring-shaped, and furnishes a suit¬ 
able surface upon which the apparatus may 
rest when not in use. Into the top part of 
the bulb two glass tubes are sealed, one 
serving as an inlet and the other as an 
outlet for a stream of cold water. The con¬ 
denser may be supported by attaching a wire 
to the inlet and outlet tubes, and fastening it 
to an iron rod clamped to a ring stand ; the 
beaker can then be removed without disturb¬ 
ing the condenser. Owing to the concave 
surface of the effective portion of the condenser, an increased cooling area is obtained, 
and foam is prevented from rising to the top of the beaker. The condenser may be 
used with lipless beakers ranging in size from 500 to 1,000 c.c. J. F. B. 
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REPORTS. 

Report on the Work of Inspectors of Foods for the Year 1918-19. 
A* W. J. Macfadden. (Extract from the Annual Report of the Medical Depart¬ 
ment of the Local Government Board for 1918-19. H.M. Stationery Office, 3d. net.) 

WoBK OF Inspbctoks OF FooDs.—During the period covered by the report it has 
been found necessary to devote much attention to the inspection of imported meat. 
A considerable proportion of the meat was of very poor quality, and some of it had 
been imported from regions where stock is used chiefly for draught purposes, and 
feeding for market purposes is practically unknown. Such meat had seldom been seen 
in this country in the past, and to those unfamiliar with its appearance is often repul¬ 
sive, and suggestive of wasting disease. A g'^od deal of the meat, too, had suffered 
from rough handling and conveyance in unsuitable waggons. The surface was often 
dirty, and, in places, had become slimy or stale owing to exposure. These conditions 
were explained as having been due to difficulties in obtaining suitable labour and 
rolling stock for the conveyance of the meat. 

Aksenic in Food Materials.— The steps taken by manufacturers of baking- 
powder materials in this country to safeguard their products from arsenical con¬ 
tamination appear to have been successful. It is desirable, however, that public 
analysts throughout the country should continue to keep food materials of this class 
under observation locally. 

Matters Calling for Reform. (1) Inspectio 7 i of Home-Killed Meat .—The 
question of the protection of the public from dangers due to the consumption of meat 
derived from diseased animals is one which the author considers still requires very 
much more attention than it has so far received. He discusses at considerable 
length the arrangements that have already been made for the provision of public 
abattoirs and the difficulties which have arisen owing to the continued preference of 
many butchers for old and unsuitable slaughter-houses. Until the Ministry of Food 
took over the control of the sale and slaughter of animals for food there was a large 
trade done in various parts of the country by unscrupulous dealers, who carried on a 
a highly lucrative business in the trading of diseased and emaciated animals for 
surreptitious conversion into meat, and no system of local meat inspection^ 
however good, would serve to protect consumers against diseased meat in districts in 
which inspection is absent or inefficient. There is only one method of ensuring the 
freedom of meat from disease, and that is by careful examination of the carcase 
at the time of slaughter, when all viscera are available for inspection. The only 
practicable means by which this can be brought about is by requiring all animals 
intended for food purposes to be brought to a public abattoir and by providing 
skilled inspectors in sufficient numbers to inspect thoroughly, both before and after 
slaughter, every animal brought there. This would result in the closing of all 
private slaughter-houses as such, and, in order to be of practical advantage to public 
health, the requirements would need to operate in town and country alike. Their 
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application to urban areas alone would not be sufficient, as this would merely acoen- 
tuate past evils by driving the trade in diseased animals exclusively into rural areas 
where there is no inspection at all. The position in regard to this matter is, from the 
public health point of view, most unsatisfactory. The difficulties in the way of 
•dealing with it in the past have been very great, but the opposition to public 
abattoirs which has hitherto been encountered from butchers may possibly be 
modified in future on account of the altered conditions which have resulted under 
the Ministry of Food's restrictions as to slaughtering. 

(2) Supervision of Places where Food is Prepared or Kept for Sale for Human 
Consumption, —^The powers which local authorities possess under the Public Health 
Acts are inadequate for securing such a standard of suitability and cleanliness of 
premises, and of care in the materials used and processes employed in factories and 
other places where food is prepared or kept for sale, as is necessary to maintain con¬ 
ditions in these places which would be reasonably safe from the point of view of 
consumers of the materials manufactured there. The nuisance clauses of the Public 
Health Act and the procedure laid down in the Act for dealing with nuisances 
are quite unsuitable for controlling such places. Very unsavoury details of the foul 
conditions existing in many places where pies, sausages, and other foods are prepared 
for sale are described in the report, and it is stated that it has become a matter 
of increasing urgency that the regulation of this class of promises should be under¬ 
taken. The report closes with some general remarks upon problems in human 
nutrition, more particularly in connection with the accessory factors or “ vitamines," 
concerning which there has been so much recent discussion. Processes of manu¬ 
facture and the manner in which food is prepared may exert a profound influence 
upon its ultimate vitamine content. The antiscorbutic vitamine of fresh vegetables 
is destroyed by drying or by prolonged cooking, and the antineuritic vitamine 
in foodstuffs, though more stable, is affected injuriously by exposure to high tem¬ 
peratures, such as may be employed in the sterilisation of foods. Many proprietary 
foods and invalid foods appear to be practically devoid of vitamines. Organised 
research on the subject of accessory food factors, or vitamines, is already in progress 
in this country. Other aspects of the problem of nutrition, especially those relating 
to the economic situation, are, however, in urgent need of research work properly 
organised and directed on systematic lines. H. F. E. H. 

Food Values and Dairy Products. 0. R. Overman. (Circular No. 235, 
Agric. Exper. Sta., University of Illinois.)—The circular deals very fully in a 
etatistical manner with the food values of all the more usual dairy products, 
numerous tables of chemical composition, calorie value and cost per calorie being 
included in the work. The cheapness of dairy products as regards both protein and 
total energy is emphasised, and stress is laid upon the advantage which would adcrUe 
from the standpoint of economy if greater use were made of them by purchasers of 
flesh and other foods. Emphasis is also laid upon the fact that milk containing 
4 per cent, fat is a more economical source of both protein and energy thkn afe 
meat, eggs, poultry or fried fish, while even skim milk is a far cheaper sborce 
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of protein and energy than are other foods of animal origin, and, considered only as 
source of protein, it is more economical than dried peas or beans. Comparisons on 
the energy basis alone are, it is pointed out, in many cases unfair to one or other of 
the foods compared, and it is advisable always to bear in mind that a better way to look 
at the problem is from the point of view of the number of calories that can be bought 
for a given sum, and, from the tables appended tabulating this information, it becomea 
very evident that milk is relatively inexpensive as compared with many other fooda 
commonly considered to be much more nutritious. H, P. B. H. 


^ ^ ^ 

REVIEW. 

Legal Chemistry and Scientific Criminal In* estigation. By A. Lucas. Pp. viii 
•f 181. London : Edward Arnold. Price lOs. 6d. net. 

Every analyst in general practice has occasionally to solve problems of a legal 
character, and in such cases will generally find that he can obtain little assistance 
from ordinary textbooks. Usually he has to devise his own methods, and to test 
them by the results of experiments upon known materials under artificial conditions. 
As director of the Government Laboratory in Cairo, the author of this book has been 
exceptionally placed for gaining experience in connection with legal and criminal 
cases in which chemical methods have been required, and he has embodied his notes 
on these cases under a series of classified headings. The precedent might well be 
followed, and if other chemists would publish notes upon the methods used in 
similar out-of-the-way cases a literature dealing with forensic chemistry (as distinct 
from toxicology) would eventually be available. 

The subjects dealt with are arranged in alphabetical order for easy reference, 
and cover a great deal of ground, since they practically touch upon most branches of 
criminal activity, as will be gathered from the headings of some of the sections. 
These include subjects as remote as forged antiquities, examination of bullets, 
hashish, damage to crops, and finger-prints. In many of the cases no original 
methods of examination have been devised, but microscopical and chemical methods 
have been adapted to the special end in view. In other cases, however, the author 
gives interesting details of his investigation in connection with special subjects, such 
as the disintegration of building-stones in Egypt, and the nature of the material used 
for embalming mummies. At the end of each section references are given to the 
literature which has a bearing upon questions likely to arise in connection with the 
subject. The section to which most space has been given is that dealing with the 
examination of documents, and this is full of interesting information as to the use of 
early inks and papers in Egypt. The advantage of having authentic informa¬ 
tion as to the dates of changes in the composition of writing materials is shown in 
several of the instances cited, and in particular in connection with forgeries where an 
attempt has been made to imitate an old ink. In one case mentioned all but five 
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out of 168 doouments were falsified in all manner of ways, from the simple forgery of 
a signature to the fabrioation of the entire document. The value of chemical and 
microscopical examination is also made evident in connection with the cognate 
subjects of tampering with letters in transit and the fabrioation of seals. The 
sections dealing with alcoholic liquids and with food and drugs are perhaps a little 
out of place as they stand, since much of the information (apart from details 
concerning Egyptian products) will be familiar to most analytical chemists. The 
same criticism may also be applied to the section on the pollution of water by sewage, 
and, to bring these two sections within the general scheme, details of exceptional 
cases within the author’s experience should be given. 

This, however, is a minor criticism, and, regarded as a whole, the book may be 
strongly recommended to all chemists whose work is likely to include legal questions. 
It is to be hoped that the author may see his way to expand his notes into a general 
textbook of forensic chemistry. C. A. Mitchell. 


^ ♦ * 5 * ^ 

THE INSTITUTE OF CHEMISTRY OF GREAT BRITAIN AND IRELAND. 

PASS LIST. 

April (1920) Examinations. 

The results of the examinations of the Institute recently held in London, Manchester, 
and Sheffield have now been published. The following candidates were successful : 

For the Fellowship: In the branch of Organic Chemistry, B. 0. Eames, B.So. 
(Wales), and H. W. B. Clewer; in the branch of the Chemistry of Food and Drugs, 
Fertilisers and Feoding-Stuffs, Soils and Water, Norman Batcliffe ; in the branch of 
the Chemical Technology of Textile Manufacture, E. Clayton. 

For the Assooiateship: In the branch of Organic Chemistry, E. C. Pickering, 
B.So. (Lond.), and S. B. Phillips; in the branch of the Chemistry of Food and 
Drugs, Fertilisers and Feeding-Stuffs, Soils and Water, F. N. Appleyard and 

A. Lees; in the branch of the Chemical Technology of Textile Manufacture, 

B. Humphries; in the branch of the Chemical Technology of Cement Manufacture, 
S. Bowman. 

For the Certificate: In the branch of the Chemistry of Food and Drugs, 
Fertilisers and Feeding-Stuffs, Soils and Water, S. Dixon, M.Sc., A.I.C. 
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THE ANALYST. 


PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 

ORDINARY MBETINO, JUNE 2. 1920. 

Held at the Chemioal Society*s Koomci, Burlington House, Mr. Alfred Smetham, 
President, in the chair. 

A certificate was read for the first time in favour of Mr. T. E. Ghose, B.A. 

A certificate was read for the second time in favour of Mr. Udolphus Aylmer 
Coates. 

The following were elected Members of the Society : Misses Dorothy Gertrude 
Hewer, B.Sc. (London), Rita Catherine Hawkins Johnson, Messrs. Harold Hall, F.LC., 
Geoffrey Trelawney Bray, A.I.C., Frank William George King, and John Herbert 
Stubbs, M.Sc. (Victoria), F.LC. 

The following papers were read; “ The Estimation of Nitroglycerine,” by 
H. Droop Richmond, F.I.C.; “The Perchlorate Method for Potash,” by R. Leitoh 
Morris, F.I.C.; “Apparatus for Evolution Methods of Analysis: An Improved 
Form of U-Tube,” by B. B. Dovey, A.R.O.S., A.I.C. 

^ ^ * 4 ^ 4 ^ 

ESTIMATION OF THE AGE OF INK IN WRITING. 

By C. AINSWORTH MITCHELL, M.A., F.I.C. 

{Bead at tJu Meethig, May 5, 1920.) 

Questions as to the age of ink in writing are frequently raised in connection with 
the examination of documents. Sometimes, for instance, there may be reason for 
doubting whether an entire document is as old as it purports to be, or information 
may be wanted as to whether the whole of the writing was written at the same 
time, or, if not, which portion was written first. In many cases the problem is 
insoluble, but in others the facts enable a definite opinion to be expressed, and may 
even afford convincing evidence. 

Anachronisms in the composition of the ink in the writing are among the most 
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oonolusive of such facts, and it is, therefore, a matter of considerable importance to 
know the approximate dates at which such changes have occurred. 


Evolution op Wbiting Inks. 

The writing ink of the Greeks and Eomans, like some of the modern inks still 
used in the East at the present day, was a mixture of fine lamp-black or other form 
of carbon with a dilute solution of gum or glue. It is not possible to state the exact 
period when carbon inks of this type were replaced by iron-gall inks. The earliest 
reference made to the latter by the monk Theophilus is in an encyclopaedia of 
Christian art of the eleventh century, and it is probable that by the end of the 
thirteenth century the modern type of ink had practically replaced the ancient inks. 

Originally the modern inks were simply prepared by mixing an infusion of galls 
with iron sulphate and gum, and were allowed to undergo considerable oxidation 
before being used. 

Logwood waa used in the eighteenth century to a limited extent to intensify 
the colour of iron-gall inks (Eibeaucourt, Ann, da Ghim., 1792, 16, 113), whilst the 
use of indigo for the same purpose is mentioned by Eisler (Dintefass, 1770), and was 
adopted in this country in 1836 {Mechanics' Magazine, 1836, 26, 229). The use of 
aniline dyestuffs was first claimed in England by Croc (Eng. Pat., 2,972, 1861). I 
have the authority of Mr. W. Baker, of Messrs. Mabie, Todd and Co., for stating 
that aniline blue dyes of different kinds were commonly employed in the manufacture 
of blue-black ink upwards of forty years ago. In my own experience I have been 
able to trace a blue pigment in writing in old ledgers for about thirty-five years, the 
writing prior to that date in the same ledgers being in iron-gall inks which did not 
show any indication of blue pigment. 

This point has been found of great importance on several occasions in connection 
with fraudulent claims for old age pensions. For example, in support of the claim 
family Bibles have been produced in which entries supposed to be seventy years old 
have been found to be written in ink containing an aniline dye. 

In the case of Eex v, Menzies, tried in 1916, the defendant was accused of 
having uttered fabricated documents dating from 1719 to 1772 in support of his 
claim to a baronetcy. Certain alterations in these documents were alleged to 
have been written subsequently to 1914, a mixture of blue-black ink and an aniline 
red ink having, it was stated, been used for this purpose. Evidence was given that 
the ink in this writing did not contain aniline dyes, and that old ink had, therefore, 
not been imitated in the manner stated. As there was no evidence that the 
alterations in the documents had been made subsequently to 1914, when the 
defendant had acquired them, he was acquitted. 

An earlier case of a similar kind is cited by Wills in his Circumstantial 
Evidence,'’ p. 142, in which Alexander Humphreys was tried at Edinburgh in 1839* 
for forging several documents in support of his claim to the Earldom of Stirling. 
On the margin of one of these documents, dated 1639, lines were drawn in red ink^ 
but it was officially proved that such lines were not introduced into the Chancery 
Office until 1780. Evidence was also given that the ink in some of the attestations 
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was a modem ink made to imitate ink which had become old. It would be instructiye 
to know the grounds on which this last conclusion was based. 

Abtificial Ageing of Ink. 

In a case in which I was consulted a few years ago there was no doubt as to 
the artificial ageing of the writing. A cashier confessed that he had falsified certain 
entries in a ledger, and to make them appear older had written them in a mixture of 
blue-black ink and Indian ink. I was asked to examine these entries, and found 
that the writing in question contained carbon particles, which were distinctly visible 
under the microscope, and that it could not be bleached either by hydrochloric acid 
or by hypocblorous acid. My results, therefore, confirmed the statement that Indian 
ink had been used. Incidentally I might mention that the colour of the mixture of 
Indian and blue-black does not agree very well with that of a naturally aged iron- 
gall ink. 

Miokoscopical Diffebences in Old and Recent Inks. 

For many years after it has been put upon the paper, an ordinary iron-gall ink 
of the blue-black type will usually have the appearance of a crystalline structure, 
which appears to be due to pigment attaching itself to the fibres of the paper. 
Eventually, as the organic matter of the ink decomposes, there is more or less 
formation of iron oxide or of basic tannates, and the ink not only becomes yellow, 
but also appears much more amorphous, and in some oases shows isolated patches 
of darker pigment. Good examples of this are frequently to be seen in writing of 
the eighteenth century. 

As steel pens were not invented until 1808 (Eng. Pat., 3,118), the presence 
of heavy margins to the lines in writing prior to that date would be a suspicious cir¬ 
cumstance. In the case of Rex v. Menzies, mentioned before, evidence was given 
that the additions to a document of 1719 had been made with a steel pen, whereas 
the rest of the document had the appearance of having been written with a quill pen. 


CoLouB OP Old and New Inks in Writing, 

When freshly applied to the paper, a mixed solution of iron sulphate and a 
tannin is pale grey, but it gradually absorbs oxygen from the air, and rapidly darkens 
as the insoluble tannate forms. In the modern type of blue-black inks containing 
both the latent blackish pigment and an added dyestuff to give colour pending the 
formation of the iron tannate, the colour is first bright blue, and rapidly becomes 
violet as the other pigment is formed. 

The completion of this change—i.e., the production of the maximum intensity of 
colour—will vary greatly with the conditions. The statement which I published 
some years ago (Analyst, 1908, 33, 80) was correct for the conditions of my 
experiments, in which thin washes of the inks were applied to paper with a brush 
and then exposed to a strong light. Under such conditions the maximum colour is 
reached in about a week, and pure iron tannate then begins to fade, turning yellow 
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at the e^ge. Thug, thin washes of inks when exposed to the air underwent the fol¬ 
lowing colour changes on Lovibond’s colour scale: 
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If, however, the ink is applied in an ordinary way with a pen, it is left in a deeper 
layer, and if then kept in a closed book the final intensity of colour may not be 
reached for upwards of a year. 

For example, I found that specimens of writings of the same blue-black ink 
applied with a pen to the paper at intervals of over a year attained their maximum 
intensity after a period of eight to ten months. They then had the following colour 
on Lovibond’s colour scale : Blue, 3*6; red, 0*4; yellow, 0*4. 

Methods op Eecording the Coloub. 

It is obvious that if a record be taken of the initial colour of an ink, and 
the writing is subsequently found to darken rapidly in colour, it is probably compara¬ 
tively recent, and at any rate will not be more than eighteen months old. 

In one case in which I was consulted an ink alleged to be upwards of two years 
old darkened very materially in a few days, and was thus clearly a forgery. 

In the paper which I read before this Society in 1908 I called attention to the 
use of Lovibond’s tintometer for comparing the colour of inks, but did not describe 
the methods I used. As viewed with the naked eye, the ink in writing on paper 
is too minute to be satisfactorily examined with the tintometer alone, and so I 
prepared a series of broad colour stripes with aniline dyes, matched these with 
the ink in the writing under the microscope, and then took the record with the tinto¬ 
meter from the coloured stripe. This is a cumbersome method, but I have found 
it useful for demonstrating the colours in court. For most purposes, however, it 
is much more simple to make a direct comparison between the ink and the tinto¬ 
meter glasses by means of Osborn’s comparison microscope, a description of which 
I gave in a former paper (Analyst, 1917,42, 3). This instrument has slots in both 
tubes in which the tintometer glasses can be placed, and the coloured surfaces then 
appear as two halves of a sphere. 
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1b recording the colour of inks it is sometimes necessary to take into eontidera- 
tioQ the colour of the paper. For example, a faded brown ink of 1868 gave the fol¬ 
lowing readings: Blue, 0*55; red, 0*7; and yellow, 0*1. This was wristen on blue 
paper, which gave a reading of blue 0*50, and evidently contributed to the reading 
shown by the ink. 

Other specimens of old faded inks have given the following readings: 


1 Blue. 

Red. 

Yellow. 

Ink of 1718 




... I 1*9 

10 

1-9 

„ 1792 

... 

« • • 

.. 

i _ 

1-2 1 

0-9 

„ 1823 ... 


• • • 

• •• 

... ! - 

1-1 ; 

1-2 

„ about 1850 

... 


... 

i 

... 1 

0-6 

0-6 


I am indebted to Mr. A. W. Johnson, of Messrs. Brown, Johnson and Co., for 
specimens of writing done with freshly-made ink in the year 1906, before and after 
the addition of aniline blue, and with and without blotting. The other readings were 
those given by the specimen of blue-black ink of 1895 (shown on the screen). 



Blue, j 

Red. 

Yellow. 

1. Iron-gall ink without aniline blue 

2-6 ! 

1-4 

1-0 

2. „ „ „ blotted 

M j 

0-4 

0-5 

3. „ with aniline blue 

4-0 ' 

1-2 ! 

0-9 

4. „ „ „ blotted ... 

2-0 ‘ 

0-4 

0-4 

5. Ink in writing of 1895 

2-4 ! 

1 I 

1-4 

1-1 

i 


The ink of No. 5 was originally a well-known bright blue-black ink. It now 
shows no trace of the original blue dye, and has faded to the colour of No. 1, an ink 
which contained no aniline blue. 


Influence of Blotting on the Colouk op Ink. 

As ordinary blue-black ink contains two pigments, one of which is latent, the 
effect of blotting is to remove variable quantities of these pigments, and the colour of 
the ink left on the paper will vary with the length of time before blotting. 

In the case of Bex v. Cohen, a doctor was accused of ** doping a man to keep 
him out of the army. He asserted that the man was a regular patient, and as proof 
thereof produced his books. There were some seven or eight entries of this man’s 
name on various dates, and by a curious coincidence the ink in these were ail paler 
than adjacent entries. Mainly from this circumstance a handwriting expert gave 
evidence that these entries were open to grave suspicion of forgery, and Dr. Cohen 
was sentenced to a fine of £100 and six months’ imprisonment. He appealed against 
this sentence, and when I subsequently eiamined the books I found that there was 
absolutely nothing to justify any charge of these entries being made subsequently to 
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adjacAnt entries. Apart from the many possibilities affecting writing done at different 
times, the fact that the entries were blotted at different periods, some at the end of a 
series and sometimes after a single entry, was in itself sufficient to account for varia¬ 
tions in the colours and intensity of the inks of adjacent entries. 

This is clearly shown in the following series of readings of the colours of ink 
washes which were applied to the paper for measured periods and then blotted. This 
colour chart which was shown in court on the hearing of the appeal, proves con¬ 
clusively that the paleness of the ink in writing is no criterion of the age of the ink, 
but depends upon the relative proportions of the pigments left upon the paper prior 
to oxidation. 



B. 

J 

B. j Y. 

B. ! K. 

1 

Y. 


Y. 

. 1 

B. ' U. 


1 

B. 1 R. 

Y. 


•0 6tiCS. 

10 80C8. 

16 BOCfi. 

30 scfs. 

00 secs 


Blue-black iuk, faded iu 
bottle . 

0*3 

0*1 1 — 

0-4 0-1 

_ 

0-9 i 0-1 

_ 

1-0 ! 0-2 

0-1 

1-5 1 0-2 

01 




16 8CC8. 

40 secs. 

00 sees. 

2 mins. 

Blue black ink, same manu¬ 
facture . 

1*95 

1 

- iO'l 

3*2 0*3 

0-4 

1 

3-0 ! 0-3 

0-6 

1 

3-5 1 0-6 

0-t) 

09 

o 

0*4 


10 aecfl. 

40 8ecs. 

1 min. 

2 mins. 

3 mins. 

Black ink, German 

M !l-0i ~ 

1*6 !2-0 

0*1 

1*7! 21 

0-3 

1*9 2-6 

0*2 

2*C 1 30 

0*8 


20 80C8. 

1 min. 

00 secs. 

2 mins. 

3 mins. 

Black ink, English 

0*8 

1-2'0-2 

! 

3-0 2-0 

2*0 

4-0 3-2 

2-7 

4-2 j 3’2 

2-7 

4*5 : 8 *2 

2*7 


Sequence of Stbokes as Pkoop of Priok Writing. 

If two pen-strokes in ink cross each other while wet, the point of intersection is 
indicated by a heavier deposit of pigment, but it is rarely possible to ascertain which 
stroke is uppermost. If, however, the first stroke is dry before the second is applied, 
the lines are generally quite distinct, and it is usually possible, with the aid of the 
microscope, to decide which stroke is uppermost, or in other words more recent. 

Osborn has cited some striking instances of the kind in his book, Questioned 
Documents," pp. 375-393, showing that the method may give conclusive evidence of 
later additions to a document. 

In this case of Bex v. Cohen, one of the alleged recent entries touched the entry 
immediately below it at two points, and in each case the line came below and not 
above the intersecting line of the following entry. Hence, there could be no doubt 
but that this suspected entry was written prior to those which immediately succeeded 
it. A conviction could not be upheld in the face of such facts as these, and the 
sentence on the defendant was quashed. 

Copying Methods. 

The use of the ordinary copying process for determining whether the whole of 
the ink upon a document is contemporaneous was suggested by Sittl (C/icm. ZeiL, 
1891, 16» 1833), who found that a good copying ink would yield a fair copy oo 
flimsy" paper for about eight days after writing, whilst even after four weeks a faint 
copy might be expected. 
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This method was studied by Habermann and Oesterreicher {Zeitsch. anal, Chemit 
1901, 40, 725), who found that under certain conditions distinct copies could be 
obtained by the use of a press from the moistened writing in ordinary iron-gall ink 
for about five months, and in exceptional cases up to nineteen months. 

Garr4 {Comptes rend., 78, 1213) had previously suggested the use of dilute hydro¬ 
chloric acid (1:11) in place of water as a copying medium. He found that writing 
of eight to ten years of age would yield a good copy, whereas writing thirty years old 
have a faint unreadable copy, and ink of 1787 only yielded traces of pigment to the 
copying paper. 

My experiments with these methods show that the results should only be accepted 
with great caution. If, however, there is a very pronounced difference between the 
copying capacity of two parts of the same document, and chemical tests indicate that 
the inks are of the same type and the writing is of equal intensity, it is extremely 
probable that the writing was not done at the same time. More definite conclusions, 
however, may be drawn if the ink is supposed to be an ancient one and yet gives 
a sharp copy. 

Chemical Tests for Age. 

Iron-gall ink, when recently applied to the paper, rea.cts rapidly with various 
reagents, but after the lapse of a year or so will only react slowly; and, finally, after 
a period of six to ten years will remain unaffected for a long time. This difference 
was first noted by Sonnenschein (Lehrbuch der gerichtlichen Chemie, 1881, p. 364), 
and has also been recommended by Irvine (Workshop Beceipts, Spon, fifth series, 
1892, p. 88). 

Various reagents have been suggested for the purpose, such as dilute hydrochloric 
acid, bromine water, hypochlorous acid, hydrogen peroxide, etc. 

In my experience a 5 per cent, solution of oxalic acid is the most useful reagent, 
a drop being applied to the place on the writing by means of a capillary pipette. 
The effect is then followed by means of a lens, and the amount of the diffusion, if 
any, of blue pigment noted. It is remarkable that in old blue-black ink in writing 
the aniline blue, if still present, is prevented from diffusing by the insoluble tannate 
which has been formed. For example, in the case of the iron-gall inks of 1906, 
mentioned above, the specimens to which blue dye had been added did not react any 
more readily than the same inks without the dyestuff. 

In forming any estimate of the age of ink in writing from the speed of the 
reaction and amount of diffusion it is essential that the dates of the inks should not 
be too close to each other, that the inks should be of the same type, and that the 
differences should be very pronounced. 

All these conditions were present in the case of Bex v. Pilcher, which was tried in 
1910. Colonel Pilcher was accused of forging his cousin’s will, the alleged date of 
which was 1898. All the inks on the will, including the signatures of the supposed 
witnesses, reacted immediately with various reagents, and showed pronounced 
diffusion of blue pigment, the ink running all over the paper. On the other hand, a 
series of parallel tests applied to cheques which had been written by the alleged 
testatrix gave the following results: 
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(1) 

1907. 

(2) 

1906. 

(8) 

1906. 

(4) 

1906. 

(5) 

1904. 

(6) 

1904. 

(7) 

1903. 

(8) 

1903. 

(9) 

1903. 

(10) 

1902. 

(11) 

1902. 

(12) 

1902. 

(13) 

1901. 

(14) 

1901. 


itepid diffasioD. 

Diffusion after a time, action less rapid. 

July. Heavy writing. Diffusion more rapid than (2), less rapid 
than (1). 

January. Diffusion less rapid than (3). 

July. Slight diffusion, less rapid than (4). 

January. Heavy writing. Diffusion fairly rapid. More pronounced 
than (5). 

June. Very slight diffusion. 

January. Very heavy writing. Diffusion very slight. 

March. Medium writing. No diffusion. 

June. Heavy writing. No diffusion. 

February. Very heavy writing. Blight indication of diffusion. 
January. Heavy writing. Very slight diffusion. 

June. Heavy writing. No sign of diffusion. 

February. Very heavy writing. No sign of diffusion. 


Other tests proved that these were all written in the same kind of blue-black 
ink and of the same type as the inks on the will. 

Similar results were also obtained in tests applied to a recipe book and various 
letters of the testatrix. I therefore concluded that the alleged will was probably 
not more than four or five years old at most. Eventually Colonel Pilcher confessed 
that he had altered the will, knowing it to be a forgery, but that be had no knowledge 
as to how it had been forged. 

In another criminal case (Bex v, Seddon) a will written in ink showed no indica¬ 
tions of having been written at a date later than was stated upon it. 


Chemical Changes in the Dbying op Ink. 

Hitherto the greater resistance offered to reagents by older inks on paper has 
been accepted as an empirical fact, and no attempt seems to have been made to give 
a chemical explanation of it. For several years I have made systematic experiments 
on this subject, and have obtained results which appear to account for the phenomena. 

When solutions of ferrous sulphate and gallotannic acid are mixed, a pale ferrous 
tannate appears to be formed. This is indicated by the fact that any ferric salt 
present is immediately reduced to the ferrous condition, as is easily demonstrated by 
mixing ethereal solutions of ferric chloride and gallotannic acid, when an insoluble 
tannate is precipitated and the ether becomes bright green. But the gallotannic acid 
is not oxidised to gallic acid, at all events in an aqueous solution, for it can still be 
cbmpletely absorbed by hide powder. When the ferrous tannate solution is exposed 
to the air it is slowly oxidised, and forms incrustations and insoluble deposits of iron 
tannates. 1 have repeatedly separated these tannates as they formed, dried them at 
100^ 0., and estimated the amount of iron. The results in the following table are 
typical of tiiose obtained: 
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Iron in Preelpltatet (per Cent.). 

Iron Salts. 

GaUotonnio Acid, etc. 

— 



— 



1. 

2 . 

8. 

4. 

* Grms. 

Grme. 





Ferrous sulphate: 






3 

2 

5‘75 

S-»4 

— 


3 

3 

5*49 

6*04 

7*17 

— 

3 

1 

6*38 

7*74 

7*72 

— 

— 

+ pine oil 

8'15 

— 

— 

— 

— 

+ small amount 

14-18 

— 

— 

— 

3 

2 + excess HoO., 

‘24*29 

21-05 

22-4 

21*46 

3 

2 -f pine oil 

8*15 

— 

— 

— 

— 

+ saliva 

7*98 

— 

_ 

— 

FerrouH ammonium sulphate: 






2 

2 

5-08 

6-90 

— 

— 

3 

2 

6*36 

6-16 


— 

Ferric stUphate : 






2 

2 

6-18 

17-1 

_ 

— 

4 

3 

15-70 

7*7 ] 

— , 

— 



(from filtrate 






! diluted) 

1 



Ferric chloride 


8*56 

— 

— 

— 

Ferrous sulpliate : 

1 Galls, 2*5 percent, extracts : 





1 

I Japanese galls 

7*91 

7-71 

8-12 

— 

1 

1 Aleppo galls 

6-08 

7 7-2 

; 7-68 

— 

3 

‘ Chinese galls 

6*86 

7-56 

7-57 

— 

3 

! Valouia 

8*07 

8*80 

— 

— 

3 

i Myrobalans 

6*74 


i — ' 

— 

3 

Divi-divi 

6-77 

7-77 

— 

— 

3 

1 Chestnut extract 

i 

1 7-37 

1 

— 

— 

— 


It will be seen that the earliest precipitates contain Fe approximating in com¬ 
position to Wittstein’s iron tannate, containing 6’53 per cent, of iron 

{Jahresber, der Chem,^ 1848, 28, 221). As the oxidation proceeds the successive 
precipitates contain more iron, and eventually approximate in composition to the 
precipitate which Pelouze obtained by exposing a solution of ferric sulphate and 
gallotannic acid to air for a month (Ann, de Ghim,, 1833, 64, 337). 


Fe< 

C14HA 


This compound, however, is not formed at first from ferric sulphate, but the 
presence of ferric salts promotes the oxidation to the more highly oxidised com¬ 
pounds* 

I attempted to accelerate the oxidising process by adding hydrogen peroxide to 
the ferrous tannate. The addition of a small amount gave a precipitate containing 
14*18 per cent, of Fe, app^ximating in composition to Wittstein's tannate with 
14*21 per cent, of iron, whilst if large amounts of hydrogen peroxide were added, 
A heavy precipitate containing 21 to 24 per cent, of iron was immediately thrown. 
down. This approximates in composition to Ruoss’s basic tannate (O^^HA) (^'©0), 
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with 24*42 per cent, of iron (Zeitsch anal, Chem,^ 1902, 41, 732). Neither of these 
compounds, however, appears to be formed in the normal oxidation of ferrous 
tannate, although if ferrio sulphate is used instead of ferrous sulphate precipitates 
containing upwards of 16 per cent, of Fe are eventually obtained. 

I then tried the effect of a catalytic agent, and added a few drops of pine oil to' 
a solution of ferrous tannate. Immediately a dense precipitate containing 815 per 
cent, of iron was obtained. In a duplicate experiment the amount of iron present 
was 8*10 per cent. Hence, under these conditions, Pelouze’s tannate is formed at 
once. In like manner, the addition of 5 c.c. of saliva accelerated the oxidation, and 
after two days a heavy precipitate containing 7*98 per cent, of Fe was formed. The 
oxidation to the more insoluble form of precipitate was thus accelerated, and it 
would seem that the precipitates containing amounts of iron between 5*53 and 8*0 
per cent, are probably mixtures of these two tannates. Incidentally these experi¬ 
ments suggest a chemical explanation of the use of ink as a reagent for the develop- 
ment of secret writing in saliva or scent. The presence of certain substances in 
different kinds of galls appears to have a similar accelerating influence on the 
oxidation. These two tannates, when dried at 100^ C., differ in properties. The first 
feels like soft chalk, is somewhat soluble in water, and readily soluble in dilute 
hydrochloric acid. The other is more granular and has a resinous appearance, and 
is very difficult to dissolve completely, even in strong boiling hydrochloric acid. 
The intermediate precipitates show increasing insolubility as the oxidation proceeds. 

Here, then, we have the probable explanation of the behaviour of inks in 
writing on paper. The tannate first formed is sufficiently soluble to allow copies to 
be taken for a short time, and is readily soluble in dilute acids, but as the oxidation 
proceeds the resinous tannate is slowly formed, until eventually the ink becomes not 
only difficult to dissolve in weak acids, but also protects the soluble aniline dyestuff 
from the action of the reagent. When the oxidation has reached this stage, the 
addition of acid will slowly cause the ink to turn blue if the blue dye has not yet 
faded, but there will be little, if any, sign of diffusion or smudging. 


Discussion. 

Mr. G. E. Thompson said he was not quite clear about one slide which showed 
an ink of 1906 and one of 1895. He said that from tintometric analysis of these 
two inks be found that they were practically identical. 



1895. 

1906. 

Blue 

.2-4 

2-5 

Bed 

.1-4 

1-4 

Yellow 

.11 

10 


This is a difference of eleven years, and yet the results are similar. He asked if any 
light could be thrown on the age of inks by the use of panchromatic plates through 
screens of varying intensities. He thought it might be stronger proof if demonstra* 
tion of the actual difference in colour were shown rather than a string of figures of 
tintometric results. 
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With regard to the estimation of iron, was this done on the actual inks or from 
the writing on the documents ? 

Mr. Butterfield inquired to what extent concentration and ageing or oxidation 
of ink which had been left standing in the inkpot would affect the judgment as to 
the age of the writing. He said he sometimes used a fountain pen filled with 
copying ink, but if the pen ran out he dipped it into an inkpot which was rarely 
used, and might have ink filled from the same stock bottle as the fountain pen, but 
which had been exposed for three or four months in the loosely-covered inkpot. He 
noticed that the writing with the fountain pen was totally different from that written 
with the stale ink from the inkpot. He wondered to what extent judgment as to 
the age of two consecutive lines of writing of the same letter would be vitiated by 
such a change from fresh to stale ink of the same original supply, which would occur 
merely from the accident of a fountain pen running dry between the two lines. 

Mr. ChASTON Chapman said that most of the ink supplied to-day, even by the 
best makers, appeared to throw a conside.able deposit in the inkpot after a few 
weeks, and inquired whether the age of the ink at the time of writing might not 
seriously affect the conclusions drawn from an examination of the writing at some 
subsequent date. 

He (Mr. Chapman) had also been wondering what would be the effect of writing 
with a pen which had jusc been moistened with saliva. If, for example, a person 
were to wet a new nib with saliva before writing his signature, and another person 
were a little later to dip the pen into the same ink and append his signature to the 
same document, would there be any difference between the two writings such as 
might lead to the conclusion that the same ink had not been used in both cases ? 

He would also like to ask Mr. Mitchell whether, in the case of writing with 
inks containing mixed dyes on common and slightly absorbent paper, he had ever 
observed any tendency in the direction of the separation of the dyes, owing to the 
capillary action of the fibres. If so, such separation might materially affect the 
mixed colour value as determined by the tintometer. 

In reply to Mr. Thompson’s questions, Mr. Mitchell said that the determination 
of the iron was made on the inks themselves specially prepared. There was no 
doubt that old ink in writing resisted reagents much more than new inks, and it was 
a reasonable hypothesis to draw conclusions from the behaviour of the deposits 
thrown down by inks. In some cases attempts had been made to follow the action 
with a stop-watch, but conclusions from such data were dangerous. When a crust 
formed on the ink, it was in all probability very similar to what was formed when 
the ink was placed on the paper. 

With regard to the effect of oxidation of the ink in the bottle, Mr. Mitchell said 
that in the case of insufiSoiently matured ink there was generally a deposit, but the 
deposit thrown out was, as a rule, not iron tannate, but some form of tannin. Even 
if the ink had become oxidised in the pot, the oxidation would continue on the 
paper. In the case of copying inks the problem was much more complicated. 
There would be a very decided difference in the behaviour of two inks known to be 
copying inks, for it was dangerous to compare copying ink with ordinary ink. The 
change by oxidation was very much slower in the case of copying ink than with ink 
without the extra amount of gum and pigment which copying inks contained. 
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In reply to Mr. Chapman’s question, Mr. Mitchell said that the only distinction 
would be a chronological one. The ink of 1896 would not react so readily as one 
of 1906, but it would not be possible to state that one ink belonged to one period or 
the second to the other. As a test of the age of writing the tintometer was only 
useful for comparing fairly recent inks on paper. 

With reference to Mr. Thompson's suggestion of the use of colour screens, 
Mr. Mitchell remarked that he had tried the use of screens and colour sensitive 
plates some years ago, and found that the main difference in the results was due to 
differences in intensity rather than in the colour of the inks. 

In reply to Mr. Chapman’s suggestion with regard to the effect of absorbent 
paper in separating dyes, Mr. Mitchell said that this method had already been used 
for separating the pigments in inks, but it would not be practicable in the case of 
dried ink on paper. 

The action of saliva on the inks in writing required further investigation, but 
presumably wetting a new pen would only affect one or two letters and would be 
more likely to cause a deposit on the inkpot. 

With regard to carbon ink, as a rule it could easily be washed off the paper, 
since carbon ink did not penetrate into the fibres. The nearest approach to a result 
of that sort was obtained with a fine suspension of colloidal graphite, which was 
not at all a bad carbon ink when mixed with a certain amount of water, as the 
particles did not separate out easily. 

With regard to the question of dye in the ink in writing and the blue colour 
being reproduced on the addition of an acid, Mr. Mitchell said that it was quite 
possible in cases where the dye did not run that the fixation of the dyestuff might 
be due not merely to its being mechanically retained by an enveloping resinous 
tannate, but also to chemical combination. 

^ ^ if* 4? ^ 

A RAPID VOLUMETRIC METHOD FOR THE ESTIMATION OF IRON. 
APPLICABLE IN THE PRESENCE OF HYDROCHLORIC ACID, PHOSPHORUS, 
OXY-ACIDS, AND ORGANIC MATTER. 

By H. DROOP RICHMOND, F.I.C., and EDITH M. ISON, B.Sc., A.I.C. 

[Bead at the Meeting^ May 5, 1920.) 

Owing to the presence of sugar, phosphorus compounds, and other compounds in 
syrups, the conventional methods of iron determination are not applicable, and as 
much of the therapeutic effect of the syrups is due to the iron present, it is highly 
desirable to be able to estimate its amount rapidly and with accuracy. 

The method we describe, which is both rapid and accurate, depends on the fol¬ 
lowing facts: 

1. In 5N hydrochloric acid solution iron is completely ionised, even if phosphates 
and organic matter be present. 
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S. Permanganates oxidise ferrous ions to ferric ions in the preseneS of sogars^ 
and also destroy the colouring matters used in the syrups. In oxidising ferrous lo 
ferric ions by standard permanganate, the amount used before the colour is dis¬ 
charged shows that oxidation of the ferrous ion takes preference OTcr that of the dye, 
while the sugar is attacked in a still less degree. 

3. A small excess of permanganate is reduced completely by the sugars, and 
practically no chlorine is liberated. 

4. Ferricyanides are sensitive indicators for the production of ferrous ions, and 
thiocyanates for their removal. 

5. Stannous chloride reduces ferric to ferrous ions, and in an atmosphere of 
carbon dioxide the reduction is a measure of the iron present. 

We operate thus: 5 or 10 c.c. of the syrup is measured (or weighed) into a 100 o.c. 
flask, a few drops of strong hydrochloric acid added, and ^ permanganate solu¬ 
tion run in till a transitory purple is produced throughout the solution, the colour of 
such syrups as Syrupus ferri phosphatis compositus or Syrupm ferri glycerophos- 
phatis compositus being destroyed during the addition of the permanganate. The 
purple colour vanishes rapidly, and usually the solution contains no free chlorine, 
and the iron present is entirely in the ferric state. An equal bulk of strong hydro¬ 
chloric acid is added, and a little sodium bicarbonate dropped in to give an atmos¬ 
phere of carbon dioxide in the flask; 1 drop of ^ stannous chloride solution is 
added, and a drop of the mixture added to a drop of a freshly prepared ferricyanide 
solution on a white tile; a blue coloration generally results, except in oases where a 
great excess of permanganate was added, and in these cases stannous chloride 
must be added till a reaction for ferrous iron is given. The solution, which has the 
usual bright yellow colour of ferric salts in strong hydrochloric acid, is now titrated 
till the colour becomes faint, and the titration continued till a drop no longer colours 
a drop of a solution of a thiocyanate on a white tile. The number of c.c. used multi¬ 
plied by 0*0056 will give the weight of iron present. 

With careful oxidation the use of the ferricyanide indicator may be dispensed 
with, and with non-coloured solutions the disappearance of the yellow marks the end 
point. 

The results below show the accuracy of the method : 

Iron solution containing by gravimetric analysis 0*837 grm. Fe per 100 c.c.; 
aqueous solution, 0*833 ; after re-oxidising, 0*832; sugar solution, 0*835. 

Syrupus ferri phosphatis, B.P. theory, 0*87 per cent, (three samples): 0*835 and 
0*825, 0-86, 0*868. 

Syrupus ferri phosphatis compositus theory, 0*437 per cent.: 0*437 and 0*422. 

Another sample-h 5 per cent, extra iron^ theory 0*46 per cent.: 0*46. 

Syrupus ferri phosphatis compositus, another sample strong in iron: 0*482 
and 0*485. 

Syrupus ferri glyeerophosphatis compositus, B.P.C. theory : 0*087 per cent, (two 
samples): 0*088 and 0*087, 0*084. 

Syrupus ferri kypophosphatis, made to contain 0*48 per cent.: 0*46, 0*49, 
and 0*48. 

Easton's syrup theory, 0*87 (three samples): 0*885, 0*88, 0*85. 
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Ferri phosphas saccharatus (one of strength below B.P. requirements, one of 
B.P. strength): 51-8, 64-1; Romijn’s method, 61*4, 64*6. 

Syrupus glycerophosphatis cum formatibuB^ B.P.C. theory, 0*087 per cent, (known 
to be low): 0069, 0 067 ; after oxidation, 0066. 

Glycerinum glycerophosphatum compositumy B.P.C. theory: 0*081, 0*087. 

We find that if the stannous chloride solution be kept in an atmosphere of 
hydrogen, it loses strength at so slow a rate that occasional checking of its titre only 
is required. In the absence of oxganic matter this method may be combined with a 
permanganate titration in hydrochloric acid solution thus: the iron having been 
brought to the ferrous state by any of the usual methods, the solution is titrated with 
^ permanganate; half the volume of strong hydrochloric acid is added, and the 
solution titrated back with stannous chloride, using ferricyanide as indicator, 
and the amount used subtracted from the permanganate titration, and the remainder 
gives an estimation of the iron. The titration with stannous chloride may be con¬ 
tinued to the thiocyanate end point, and gives another iron estimation which agrees 
closely with the corrected permanganate figure. 

This work was carried out in the analytical laboratory of Boots* Pure Drug Com¬ 
pany, Ltd., to whom our thanks are due. 
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THE ESTIMATION OF NITROGLYCERINE. 

By H. droop RICHMOND, F.I.C. 

(Bead at the Meeting, Ju7ie 2, 1920.) 

Nitboglycebine is used in medicine, a 1 per cent, solution being olTicial in the B.P. 
under the name of Liquor trmitrini, and in the U.S.P. as Spiritus glycerylis nitratis. 
The test given in the B.P. is a dilution test with water, and useless as a quantitative 
indication; the U.S.P. prescribes the weighing of the residue after spontaneous 
evaporation and drying over sulphuric acid. 

In the hope of finding a simple routine method for estimating nitroglycerine, not 
only in the official preparations, but in the stronger solutions marketed under the name 
of Liquor glonoini, I have examined many of the methods proposed. 

Hay {Tram, Boyal Society of Edinburgh, 32, 67; also Chem, Centralb,, 1884,108) 
concluded that the action of alkali is— 

+ 5 KOH = KNO3 + 2KNO2 + HCOOK + CHjCOOK, 

and suggests the estimation of the nitrite. Allen Commercial Organic Analysis, 
third edition, vol. ii., part i., 835) states that he has attempted to measure the potash 
required for saponification, and though finding fairly concordant results, mentions that 
the dark colour of the solution prevents the end point being distinct; as he gives no 
figures, it is to be presumed that he did not consider this a practicable method. Hempel 
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{Zeitsch. ami, Chevi,^ 1881, 82) dissolves the nitroglycerine in sulphuric acid, and 
measures the nitrous oxide given off in a nitrometer; but states that 5 c.c. only of 
sulphuric acid must be used, otherwise the results are low. He does not find saponi¬ 
fication to give good results. 

Champion and Pellet {Ann. Ghim, anal Appl.^ 1900, 5) 365) have devised 
methods depending on the reduction of the nitro groups to nitrous oxide by ferrous 
sulphate. The Kjeldahl-Jodlbauer method for estimating nitrogen and reduction by 
stannous and titanous chlorides are used for the estimation of nitro-nitrogen. 

Siberrad, Ablett, and Merryman (/. Soc, Chem, Ind,, 1906, 25, 628) heat for six 
hours with sodium ethylate, and reduce the nitrate and nitrite formed to ammonia 
with a suitable alloy (c/. Lowry, Browning and Farmery, J, Chem. Soc,, 1920,117,552), 

My first experiments were the evaporation of the alcoholic solution at a low 
temperature, solution of the residue in sulphuric acid (5 c;c.), and estimation of the 
nitrous oxide given off by shaking with mercury in a nitrometer; but as I obtained 
89*0 and 65*1 per cent, of the theoretical quantity in two experiments, I did not 
pursue the method further. 

Next I attempted to evaporate the solution after adding sodium hydroxide, 
dissolving in small amounts of water, in which the residue was very soluble, and 
making a nitrometer estimation. The results were : 

Per Cent, of Theory. 

Approx. 8 molecules NaOH, rapid evaporation ... 105 

„ „ „ slow „ ... 132, 107 

Approx. 4 „ „ rapid „ ... 97’5, 96*0,96*0, 99*5 

„ „ „ slow „ ... 101 

Although fairly concordant results were obtained by rapid evaporation in the 
presence of limited amounts of alkali, the method was considered to be dependent too 
much on conditions difficult of attainment. 

Attempts were made to estimate the nitrous oxide given off by treating the residue 
after evaporation with alkali with potassium iodide and sulphuric acid in a nitrometer. 
The results were: 

Per Cent of Theory fur per Cent. ^NOg. 

Approx. 8 molecules NaOH, rapid evaporation ... 102*6, 90-4, 104*4, 119-6 

„ 4 „ „ „ „ ... 95-7,87*9,89*7 

In two cases the residue after evaporation was made slightly acid, and air passed 
over the solution till all smell of nitrous fumes was removed, and the nitrate estimated 
in the nitrometer; 94*8 and 114*6 per cent, of theory for 1 - NO 3 were given in two 
experiments. An experiment was made by adding eight molecules NaOH to the 
alcoholic solution, and allowing the mixture to stand for twenty hours, decanting the 
alcoholic portion, and washing the brown syrupy residue with alcohol; The alcoholic 
solution was evaporated, and gave total nitrogen, 103-8 per cent, of theory; nitrous 
nitrogen, 98*2 per cent.; nitric nitrogen, 94-2 per cent.; while the syrupy residue gave 
no nitrous oxide in the nitrometer, but an appreciable amount of CO 3 . 

An attempt was made to estimate the nitrous nitrogen in the residues after 
evaporation with 8 NaOH by the urea method. 
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The figures were: 


Total Om «t N.T.P. Of which N*. 

.• from 0*05 Grm. 

evaporation ... 81-4 o.o. Not estimated. 

Medium evaporation ... 86-7 o.c. 17*8 -89-3 per cent, 

liong evaporation ... 40-7 o.o. 17-86-911 per cent. 

experiments were tried by adding 8NaOH, allowing the solution to stand in 
poising the alooholic solution direct into the nitrometer, adding potassium 
de solution and dilute sulphuric acid, as in the B.P, method for examining 
SpirUus (BiheriB nitrosi^ and measuring the gas. The results were: 


Time of Standing. 

5 minutes... 
30 „ ... 

80 „ .. 

1 hour 
3 hours ... 


Per Cent, of Thooty. 
91-5 
96-3 
94-6 
95*4 
96*8 
95*4 


Per Cent, of 95*7. 

.*.* 100*6 
98*9 
99*7 

.. 101*1 
99.7 


Or a mean of 95*7, excluding the five-minute results. 

This appeared to be a rough empirical method, giving results of sufficient 
accuracy for control purposes. 

The details are: to 5 c.c. of Liquor trinitrini in a corked test-tube add 0*2 c.c. 
7*5N NaOH solution; after one-half to two hours pour into the cup of a nitrometer filled 
with saturated brine, rinse the tube with small amounts of alcohol, and add 5 c.c. of a 
with 10 per cent, solution of potassium iodide and then 5 c.c, 3N sulphuric acid. Shake 
till evolution ceases, measure the gas, and correct to N.T.P. number of c.c. at N.T.P. 
X 0*1062=: per cent, nitroglycerine w/v. 

Estimations made by treating the alooholic solution with 8NaOH for five minutes, 
one hour, and eighteen hours, and estimating the nitrogen by Devarda’s method, gave 
90*0, 92*3, and 88*6 per cent, of theory, but if a small quantity of hydrogen peroxide 
were added before the alkali, practically theoretical results were obtained. It is 
evident from the above results that Hay's equation does not represent the change 
that takes place; CO, was detected in the gas in the nitrometer on several occasions, 
though it was proved that during the evaporation of alcohol with the amount of 
caustic soda used not enough CO, was absorbed from the atmosphere to give any in 
the nitrometer. It was noticed on adding the alkali that the alooholic solutions 
almost immediately became turbid, that heat was evolved as noted by Hay, and that 
a dark syrupy layer was deposited on the bottom of the vessel in a short time; the 
alcoholic solutions were not very dark. ^ 

Notwithstanding Hempel’s criticism, estimations were made of the alkal^ 
required for hydrolysis; in the first senes 25 o»c. ^ alcoholic soda solution were 
added to 10 c.c. of a 6 per cent, solution in 90 per cent, alcohol, allowed to stand 
for various times, and the excess titrated with 5 acid without disturbing the syrupy 
layer, with results as follows: 


Time of Standing. 

22 hours 

23 „ 

1 hour 

18 minutes... 

8 ft ■• ■ 


0 . 0 . { Alkali used per Grm. 

19-60 

19-42 

18-77 

18-18 

17-79 

17-72 
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It was Been th^ if the results were plotted out as a curve, the point for zero time 
would be very close to 17*62, the thepretical amount for 4NaOH; it was thought 
that the higher results were probably due to the retention of some alkali in the 
syrupy phase as well as possibly to the gradual formation of carbonates. It weus^ 
found that the one-hour titration, when violently shaken, became alkaline again, and 
required 0*6 c.c. ^ acid per grm. to become neutral, although all the syrup could not 
be removed from the bottom by shaking. 

The deposit in one of the twenty-two-hour titrations on solution in iTf^ater 
required 1*45 c.c. per grm. 

It appeared probable that no further alkali was being absorbed in any change 
that was taking place, but was simply being removed from solution. Another series 
was started in which the alkali was allowed to act for a limited period, and the 
solution shaken violently during titration. A solution of soda in methylated spirit, 
one of soda in pure alcohol, and one of potash in pure alcohol, all nearly were used 
but the only difference observed was that the potash caused a slightly greater darken¬ 
ing than the soda in all cases; when a few c.c. of alkali had been added, the solution 
became turbid and slightly warm, and evidently the action was very rapid. 

Ten c.c. of 5 per cent, solution and 25 c.c. of approximately § alkali were used, 
and titrated back with f acid. The results were: 

c.c. N per Gnu. 

1. KOH, 2 miautaa . 17-28, 17-18,17-17 

KOH, 5 „ . 17-22,17-28,17-21 

NaOH, 2 „ . 17-28 

NaOH, 5 „ . 17-28, 17-19, 17-23 

Or a mean of 17*23, which is equivalent to 3*909 molecules. This is equal to 
97*8 ±0*3 of the theoretical quantity, assuming that four molecules are required. 

The concordant results were found, however, to be due to the same conditions 
being observed, for in the next series the conditions were the same, except that ^ acid 
was substituted for thereby introducing less water, with results as follows: 

2. All five minutes : 17*64, 17*58, 17*78,17*80, 17*80, or a mean of 17*72 c.c. per 
grm. 

3. Two c.c. of a 5 per cent, solution + 8 c.c. alcohol with 10 c.c. ^ alcoholic soda 
gave, titrated with ? acid, 16*25,15*70, 15*95, a mean of 15*95 c.c. per grm. 

4. Four 4 c.c. of a 5 per cent, solution+ 16 c.c. alcohol with 10 c.c. ^ alcoholic 
soda gave, titrated with ^ acid, 17*90, 17*88, 17*42, 17*80, a mean of 17*75 per grm. 

6. Two c.c. of a 5 per cent, solution+ 8 c.c. alcohol with 10 c.c. f alcoholic 
soda gave, titrated with ^ acid, 17*12 c.c. per grm. 

6. Ten c.c. of 5 per cent, solution with 25 c.c. ^ alcoholic solution, titrated back 
with Y acid in 80 per cent, alcohol, gave 17*64, 17*64, 17*54 c.c. per grm. 

It is evident that the final alcoholic strength infiuences the result; tabulating 
alcoholic strength and c.c. per grm. we get: 


3 

Final Alcoholio Strength by Volume. 

66 

c.c. per Gnn. 

16-95 

1 

76 

17-23 

5 

77 

17-12 

2 

81 

17-72 

4 

81 

17-75 

6 

90 

17-60 
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The experiments show that four molecules of alkali are necessary, and— 

1* Potash and soda give the same results. 

2. Variation of the concentration of nitroglycerine from 0*5 grm. in 36 c.o. to 
0*2 grm. in 80 c.o. produced no appreciable variation. 

3. Excess of alkali varying from 43 per cent, to 200 per cent, did not make 
dififerences outside the limits of experimental error; it was found, however, that 
when the excess was dropped to 27 per cent, the results were low (16‘70 c.o. per 
gnn*). 

4. A final alcoholic strength of 81 per cent, was necessary. 

The acidity of an alcoholic solution of nitroglycerine could be titrated by adding 
to 10 c.o. 50 c.c. of water and titrating with baryta, taking as the end point the 
appearance of a pink colour throughout the whole solution, permanent for a second 
or two ; this end point, though fugitive, was sufficiently definite. Results are : 


Acid added as o.c. ^, 

X 

c.c. J* used. 

Tu 

Y 

Acidity calculated. 

0-0 

0-1 

0-0 

1-76 

1-96 

1-8 

2-0 

2-25 

21 

2-6 

2-66 

2-5 

5-1 

5-3 

51 

12-5 

12-65 

12-3 


There was evidently a slight hydrolysis, and the results were calculated by the 

formula X -= -- 

1*02 

The agreement is satisfactory, and shows that acidity can be estimated with 
sufficient accuracy. 

The method for the analysis of the commercial nitroglycerine solution is : to 
5 c.c. of a 10 per cent, solution+ 5 c.c. 90 per cent, alcohol, or 10 c.c. of a 5 per cent, 
solution, add 25 c.c. ^ alcoholic sodium hydroxide, or to 20 c.c. of a 1 per cent, 
solution add 10 c.o.; allow the mixed solutions to stand for about five minutes, add 
phenolphthalein, and titrate back with ^ acid, shaking violently when near the end 
point, which is quite sharp. To avoid adding too inuoh water, alcoholic ^ acid may 
be used for titration of the excess of alkali. 

If more than 3 to 4 c.c. of acid are required, the determination must be repeated, 
increasing the alcoholic strength, as the amount of water introduced must not exceed 
10 per cent, of the total volume. Correct the volume of alkali absorbed, expressed as 
c.o. X acidity, estimated as alx>ve, and the weight of nitroglycerine will be the 

o.c. of ^ X 0*05676. The results above in eleven experiments gave from 98*9 to 101*5, 
mean 100*4. 

By adding 2 o.o. of 100 voL hydrogen peroxide before the addition of alkali no 
discoloration takes place, and a white precipitate settles; the results correspond 
closely to the absorption of 4 molecules, and the final alcoholic strength has much 
less influence on the titration. I recommend this modification. 

The sp. gr. of nitroglycerine is 1*600, and that of 90 per cent, (by vol.) alcohol is 
0*8337, and if made up strictly according to the B.P. directions the sp. gr. of Liquor 
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trinitrini should be 0*8386, and not 0*840, as stated in the B.P.; there is no appreci¬ 
able alteration in volume on dissolving nitroglycerine in alcohol; and the sp. gr. of 
a solution of 50 grms. in 1 litre being found to be 0*8576, the figure calculated 
assuming no contraction. 

It is evident that the equation given by Hay does not express the reaction 
which takes place; the deposition of the syrupy precipitate, the formation of carbon¬ 
ates in quite large amounts, the presence of aldehyde and ammonia (both of which 
were detected), as well as the fact that only four molecules of alkali are required, 
all show that an action of a different nature occurs. By the action of two molecules 
or less of alkali I have found that the amount of nitrite formed is practically equiva¬ 
lent to the alkali added, and I suggest that the first action is the formation of two 
molecules of alkali nitrite and a molecule of mono-nitroglycerine peroxide; from 
this, one molecule of alkali nitrate and one of an alkali glycerate is produced by the 
further action of alkali. The alkali glyc'^rate partly splits up into aldehyde and 
alkali carbonate, and the aldehyde reduces some of the nitrite to ammonia and 
possibly other nitrogen compounds; some of the nitrogen would be lost as nitrogen 
gas, owing to the formation of ammonium nitrite. In the presence of hydrogen 
peroxide the peroxide is catalytically decomposed with the formation of a hydroxy- 
pyruvate. Acetic acid found by Hay would result from the oxidation of the aldehyde. 

This work was carried out in the analytical laboratories of Boots’ Pure Drug 
Company, Ltd., to whom my thanks are due. 

Discussion. 

Mr. Dupb]^ remarked that there are few explosives which can be treated with 
alkali in which nitroglycerine would be the only body present which reacts with it 
even after extraction. He said it was a most difficult question; there are many 
reactions like this one, where small subsidiary reactions prevent one getting a 
theoretical result. For instance, oxidation by permanganate and estimation of oxalic 
acid found will sometimes give good results, but unless the estimations are carried 
out under exactly the same conditions of temperature and concentration, consistent 
results cannot be obtained. He said that a point which required elucidation was the 
estimation of nitroglycerine in the presence of partially nitrated bodies, such as 
mono-nitro- and tri-nitro-toluoL This could not be done satisfactorily by means of 
the nitrometer, because the nitro-bodies become further nitrated, and the resulting 
compounds not being acted upon by the acid and mercury, a loss of nitric oxide occurs. 

One method which is fairly satisfactory is to make up a mixture of nitro¬ 
glycerine and nitro-oompounds containing the proportions of nitro-oompounds 
probably present in the explosive under examination, make the estimation in the 
nitrometer, and from the results obtain a correction to be applied to the figure given 
by the explosive itself. 

Much the same trouble would occur if alkali were used; all these nitro-bodies 
inter-react with alkali, and again incorrect results are obtained. A method is needed 
in which a definite reaction with nitroglycerine is obtained and which is not affected 
by nitro-bodies. 
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Mr. G. Nbvill Huntly asked if Mr. Bichmond had tried a reduction method, 
and suggested the use of titanous salts for this purpose. 

Mr. Bbowning said that in one stage of the reaction (cordite, lime, and pyridine 
water) nitric oxide is liberated, even when a rapid current of air is passing through 
it« The quantity is, however, much reduced when air is present. 

Mr. Richmond, in reply, said that with regard to the question of titanous chloride 
and stannous chloride they were both suitable, but gave results which were rather 
low, the explanation of which was shown in a paper in a recent number of the 
Journal of the Society of Chemical Industry by Callan, Henderson, and Strafford, in 
which it was proved that chloramines are apt to be formed, and titanous sulphate 
was recommended, which gave practically theoretical results. He had not observed 
the evolution of nitric oxide, but the quantities used did not exceed 0*5 grm., and it 
might easily have been missed in small amount. With reference to Mr. Dupre's 
remarks, his criticism was quite just, and he (Mr. Richmond) had seen such 
difficulties, and for that reason confined his paper to the pharmaceutical estimation, 
but possibly the extreme rapidity of the hydrolysis of nitroglycerine might serve as a 
basis for its estimation in the presence of other substances. 

ite. jJL 41^ 

ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Estimation of Nitroform by Potassium Permangranate. P. V. McKie. 

(J. Ghent. Soc., 1920,117, 646-648.)—Nitroform may be accurately estimated in the 
presence of nitric, nitrous, and sulphuric acid by oxidation with potassium perman¬ 
ganate solution— 

CH(NOj)3 + 20* -t- HgO = COj + 3HNO3. 

Twenty-five c.c. of the nitroform solution are added to a measured excess of 
manganate solution acidified with 10 c.c. of 10 per cent, sulphuric acid, and the 
mixture heated for one minute (not more) at 30° G. (not higher) ; then treated with 
20 c.c. of 2-5 per cent, potassium iodide solution, and the liberated iodine titrated 
with ^ thiosulphate solution. Or any nitrous acid may be destroyed by boiling the 
liquid for about a minute with ammonium nitrate (3 grms. per 0 2 to 0'3 grm. of 
nitrous acid) prior to the oxidation at 30° C. Or the nitroform may be d i s til led in 
a current of steam (100 c.c. acidified with 15 c.c. of phosphoric acid, sp. gr. 1-7) after 
treatment with ammonium nitrate, and the distillate titrated. G. A. M. 

Separation of Saccharin and Benzoic Acid. E. Schowalter. (Zeitseh. 
Unterauoh. Nahr. Oenussm., 1919, 38, 185 ; through Chem. Zeit. Ubersicht, 1920, 44, 
138.)—Benzoic acid and saccharin are extracted together in the usual methods for the 
estimation of benzoic acid, and the two substances cannot be separated from each 
other by sublimation, since they both begin to sublime at about 120° G. Saccharin 
and its sodium salt are insoluble in carbon tetrachloride, and this solvent may be 
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used for the separation of the benzoic acid. The ethereal solution of the two 
substances obtained as described in Von der Heide and Jacobis method for the 
detection of benzoic acid (Analyst, 1910,35, 166) is evaporated at a low temperaturoi 
the residue is dried under reduced pressure if it contains acetic acid, and is then 
extracted with carbon tetrachloride. The dissolved benzoic acid may be titrated, 
whilst the residue insoluble in carbon tetrachloride may be tested for the identifica¬ 
tion of the saccharin. Saccharin and benzoic acid are absorbed to a considerable 
extent by animal charcoal, and this should not be used for the preliminary de- 
colourisation of coloured solutions. W. P. S. 

BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Volumetric Estimation of Uric Acid by a Modification of Blarez and 
Tourrou’s 1 Method. G. Pegurier. (Ann, Chim. anal, 1920, 2, 109-110.)—Fifty 
c.c. of the urine are mixed with 5 c.c. of saturated sodium carbonate solution, and to 
the mixture are added 5 c.c. of Fehling’s solution previously decolourised by the 
careful addition of sodium bisulphite solution. The Fehling’s solution used contains 
130 grms. of sodium hydroxide, 105 grms. of tartaric acid, 80 grms. of potassium 
hydroxide, and 40 grms. of copper sulphate per litre. The precipitate formed is 
collected after five minutes, washed several times with water, the filter and precipi¬ 
tate are placed in a beaker containing 150 c.c. of water, 10 c.c. of dilute sulphuric 
acid (1:1) are added, and the mixture is titrated with permanganate solution. If 
the latter contains 2*12 grms. of potassium permanganate per litre, each c.c. is 
equivalent to 0*1 grm. of uric acid per litre of urine. W. P. S. 

ORGANIC ANALYSIS. 

Identification of Acids. V. i>-Halogen Phenacyl Esters. W. L. Judefind 
and E. E. Reid. {J> Amer, Chem, Soc,, 1920, 42, 1043-1055.)—Organic acids may 
be identified by preparing their i^-halogen phenacyl esters, many of which have 
destinctive m.-pts. The ^-halogen phenacyl bromides, and especially j?-bromo- 
pbenacyl bromide, are the most useful reagents for this purpose, particularly in the 
case of monobasic aliphatic acids. The method of preparation is analogous to that 
used in the preparation of jp-nitro-benzyl esters (Analyst, 1917, 42, 89), monobasic 
acids being heated for three-quarters to one hour with the reagents, dibasic acids for 
two hours, and tribasic acids for three hours. When possible, the alkali salts of the 
acids are used, otherwise the free acid is nearly neutralised with sodium carbonate 
prior to adding the reagent and alcohol. The resulting esters are recrystallised 
until a constant m.-pt. is obtained. The following m.-pts. were observed with 
the j 7 -bromo-phenaoyl esters of typical acids: Acetate, 85*0^; benzoate, 119*0^; 
butyrate, ; caprate, 66*0® ; caprylate, 65*5®; citrate, 148*0® ; lactate, 112*8®; 
palmitate, 81*5®; salicylate, 140*0® ; stearate, 78*5®; succinate, 211*0®; thiocyanate, 
146*5®; and valerate, 63*6® C. C. A. M, 

Estimation of Alcohol in Mixtures of Alcohol, Sulphuric Acid, and 
Water. G. S. Butler and H. B. punnicliff* (J. Soc. Chem. Ind., 1920, 39, 146t.)— 
The method described involves the estimation of the alcohol both as ethyl hydrogen 
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sulphate and as free alcohol. If the free sulphuric acid is estimated by titration by 
the described method, the results show good agreement with those obtained by the 
precipitation of the free acid as barium sulphate, thus showing that during titration 
appreciable hydrolysis takes place. Combined alcohol is estimated by determin¬ 
ing the amount of acid which has undergone esterification. A weighed quantity of 
the alcoholic sulphuric acid is titrated against standard alkali; this “ direct ** titration 
gives ( 6 ) the percentage of acid present in terms of £[ 3804 —ie,, the free sulphuric 
acid and the acid due to ethyl hydrogen sulphate. The ** total ** acidity is found by 
evaporating a weighed quantity of the alcoholic sulphuric acid to a pasty consistence 
with excess of standard caustic soda or potash, heating in an air oven at 120 ® 0 , for 
half an hour, and then, after extraction with distilled water, titrating the excess 
alkali with standard acid. Prom this is calculated the percentage acidity of the 
alcoholic sulphuric acid before any esterification took place. The value is expressed 
as percentage of sulphuric acid (a). Thus, the percentage of acid esterifieds* 
2 (a — ~ a X 100. The weight of esterified alcohol in 100 grms. of the alcoholic 

, , . . 2 (a- 6 ) 46 

sulphuric acid is x gg grms. The free alcohol may be determined by weigh¬ 

ing out 25 grms. of the alcoholic sulphuric acid, making faintly alkaline with sodium 
carbonate, and distilling until about 95 c.c. of distillate has been collected. This 
treatment does not hydrolyse the ester, and the distillate contains all the uncombined 
alcohol present. It is made up to 100 o.c., and its density at 60® F. determined. 
Analyses are appended of mixtures of known content which were determined with 
exactitude by the method described. H. F. E. H. 


Butyl Alcohol as a Medium for the Determination of Saponification 
Numbers. A. M. Pardee, R. L. Hasche, and E. Emmet Reid. (/. l 7 id. and Eng. 
Chem., 1920, 12, 481.)—Normal butyl alcohol is found by the author to be superior 
to ethyl alcohol as a medium for quantitative saponification of fats and waxes, since 
satisfactory results are more readily obtained, and special precautions less often 
required. Substantially the same values result with both alcohols for the more 
readily saponified oils and fats, although the values in butyl alcohol are always some¬ 
what higher. For substances which are difficult to saponify, such as wool fat, lanolin, 
and beeswax, considerably higher and more reliable values are obtained by using 
butyl alcohol than in the same volume of ethyl alcohol, though the latter values would 
doubtless have reached the higher figures bad larger amounts of ethyl alcohol been 
employed or had the saponification been carried on longer. A table is given showing 
comparative values for twenty different kinds of oils, fats, and waxes, determinations 
in all cases being made on 1 grm. quantities, and 10 c.c. of the standard ^ alcoholic 
alkali being employed for the heating on a steam bath for exactly one hour. Fifty 
0 . 0 . of carbon dioxide free water were then added, and excess alkali titrated with 
I hydrochloric acid; since the butyl alcohol was nearly anhydrous, 0*5 o.c of water 
was added to each flask containing this alcohol half an hour after heating had begun 
to provide for the saponification of the butyl ester vhioh is first formed. 

H. F.E. H. : 
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Tanning Value of Vegetable Tanning Materials. J. A. Wilson and 
E. J. Kem. (/. Ind, and E'tig, Chem., 1920, 12, 465-469.)—It has became cue* 
tomary to apply the name tannin to that portion of the water-soluble matter of certain 
vegetable materials which will precipitate gelatin from solution and which will 
form compounds with hide fibre which are resistant to washing The remaining 
portion of the soluble matter is called non-tannin. A convenient amount of the 
tannin material is shaken with a definite amount of purified hide powder until all 
jtannin has been removed from solution. This point is determined by filtering off a 
portion of the residual liquor and adding drop by drop, avoiding a large excess, 
a solution containing 10 grms. of gelatin and 100 grms. of sodium chloride per litre; 
if the solution becomes turbid or a precipitate forms, it shows that all tannin has not 
been removed from solution, in which case the mixture must be discarded and 
the test repeated, using less of the tannin material or shaking for a longer time, until 
the solution after filtration gives no visible reaction with the gelatin-salt reagent. The 
tanned powder is then washed free from soluble matter, including the non-tannin 
removed from solution by the hide powder, which is responsible for the large errors 
in the methods now in use. It is then carefully dried and analysed for tannin 
as in the regular procedure for vegetable-tanned leathers, and from this figure the 
percentage of tannin in the original material may be readily calculated. Since the 
results obtained for any one material, using different dilutions, agree closely, it is con¬ 
cluded that the hide powder removed practically all of the tannin from all solu¬ 
tions which gave no test with the gelatin-salt reagent after the shaking process. In 
each test, 12 grms. of hide powder (of known hide substance content) were put 
into a wide-mouth, rubber-stoppered, half-pint bottle, the tanning material dissolved 
in 200 c.c. of solution was added, and the whole was shaken in a rotating box 
for six hours. Whenever the liquor after the six-hour shaking gave a turbidity or 
precipitate with the gelatin-salt reagent, the test was repeated with less material. 
The smallest amount used for any material represents the least it was possible to use 
^and still get reproducible results. The tanned powder was washed by shaking 
with 200 c.c. of water for thirty minutes, squeezing through a suitable cloth, and re¬ 
peating the washing operation until the wash water showed no colour and gave 
no test with ferric chloride solution. The washed powders were dried at room 
temperature for twenty-four hours or longer, and then analysed for water, ash, fat, 
and hide substance. The difference between 100 and the sum of these percentages 
was taken as the percentage of tannin in the leather. The parts of tannin per 
100 parts of hide substance in the leather divided by parts of tanning material used 
per 100 parts of hide substance gave the fraction of tannin in the original material. 
The principle of the official (American) method is similar to that of the new method as 
regards the shaking of a solution of the tanning material with hide powder, but 
differs in that the drop in concentration of the liquor upon shaking is taken as the 
measure of its tannin content, while the tanned powder is simply discarded. As 
might be expected, the greatest errors in the official method are obtained with those 
materials containing the greatest proportion of non-tannin to tannin. Quebracho, 
having least non-tannin, gives the smallest error. The analyses of eight common 
tanning materials by the new method and by the official method of the American 
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Leather Chemists* Association indicate that the latter method is in error to the 
extent of from 43 to 220 per cent. H. F. E. H. 


Convenient Method for the Determination of Water in Petroleum 
and other Organic Emulsions. E. W. Dean and D. D. Stark. (/. Ind. and 
Eng. Chem.\ 1920, 12, 486-490.)—Experience has indicated that the method of 
distilling in the presence of an immiscible solvent is the most 
generally satisfactory scheme of estimating the water content of 
organic emulsions, particularly petroleum emulsions. The 
authors have found the most satisfactory solvent to be a so- 
called cleaner’s naphtha derived from petroleum. A mixture of 
80 per cent, of commercial xylene and 20 per cent, of commercial 
90 per cent, benzol has also been found satisfactory. This 
mixture should not be saturated with water before using. The 
use of a charge of 100 c.o. of emulsion and 100 c.c. of solvent 
has proved satisfactory for oils containing between 0*5 and 10 
per cent, of water. If an accurate determination of water con¬ 
tent of less than 0*5 per cent, is desired, it is necessary to use 
200 c.c. or more of both emulsion and solvent, employing, of 
course, a correspondingly larger distilling flask. If the emulsion 
to be tested contains more than 10 per cent, of water, the 
quantity taken should be some suitable fraction of 100 c.c. The 
method has been tried with a number of emulsions prepared by 
mixing known amounts of water with anhydrous oils. Results 
have almost invariably checked the theoretical water content 
within A 0*1 c.c., which apparently represents the normal 
magnitude of error. The applicability of the method for the 
separation of water from refractory emulsions has been questioned, 
and tests have been made to settle this point. Water was 
determined according to the procedure described. The flasks 
were allowed to cool somewhat, then connected with an ordinary 
distilling tube and condenser, and the distillation continued until 
a vapour temperature of 250^ C. was reached. In no case was 
any additional water separated or observed, thereby indicating 
that distillation at the temperature existing in the presence of 
the solvent was adequate to “break** the emulsion. The 
apparatus consists of an electrical source of heat, a 500 c.c. short-necked distilling 
flask, a special device combining the functions of distilling tube and receiver and a 
condenser. The source of heat may be an alcohol or gas burner, but the authors 
prefer a special type of electric heater. The illustration appended sufficiently 
describes the apparatus employed; the distilling-tube receiver is usually made by 
attaching a proper side-tube to a stock type of tapered graduated test-tube; cork 
stoppers are used for the two junctions, and if of good quality require no luting. 

H. F. E. H. 
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Estimation of Aromatic Hydrocarbons in Petrol. D. FlOrentin and 
H. Vandenbergfhe. (Bull. Soc. Ohim.^ 1920, 27, 204-209.)—Twenty o.o. of the 
petrol are cooled in a flask immersed in cold water (or preferably ice and water) 
beneath a reflux condenser, and treated drop by drop, with continual shaking, with 
nitric acid (sp. gr. 1*5) until a brown tint is no longer produced. A few additional 
drops of the acid are then added, and the flask left for fifteen minutes, after which 
its contents are poured into a large excess of cold water, and neutralised with 
sodium or potassium hydroxide. Small quantities of the oxidation products of 
impurities in the petrol are removed by distillation in a current of steam, the petrol 
then decanted, the aqueous solution extracted twice with petroleum spirit, and the 
extracts added to the petrol. The whole is then made up to 50 or 100 c.c. with 
petroleum spirit, and the nitro derivatives estimated in an aliquot portion. This is 
evaporated over, sulphuric acid under diminished pressure in a glass dish, which is 
weighed at intervals of ten minutes until constant in weight {or until the weight shows 
a constant decrease), and the amount of this residue multiplied by 0*634 gives the 
weight of hydrocarbons as benzene. Or the amount of nitro derivative may be esti¬ 
mated volumetrically by means of stannous chloride or titanous chloride, preferably 
the latter. For this purpose an aliquot portion of the liquid is heated with titanous 
chloride solution for two hours beneath a reflux condenser in a current of carbon 
dioxide, and the excess of the titanium salt titrated with ferric chloride solution. 
This method is preferable to the gravimetric method when the petrol contains 
constituents of higher b.-pt. Examined by these methods, commercial samples 
of petrol were found to contain considerable quantities of benzene hydrocarbons 
(31*25 to 61*5 grms. per litre;, and especially of toluene (fraction boiling at 
100° to 130^ C.). C. A. M. 

Physico-Chemical Method for the Analysis of Commercial Chloro¬ 
benzene, F, Bourion. (Coviptes rend.y 1920, 170, 990-993.)—The sample is 
fractionally distilled so as to obtain a fraction boiling below 130° C. and containing 
the whole of the benzene with a portion of the chlorobenzene, and another fraction 
(the remainder) containing the rest of the chlorobenzene, together with the p-dichloro- 
benzene. The sp. grs. of the two fractions are determined, and reference to tables 
showing the sp. grs. of known mixtures of benzene and chlorobenzene and of j}-diohloro- 
benzene and chlorobenzene gives the composition of the fractions. W. P. S. 

INORGANIC ANALYSIS, 

Detection of Arsenic in Sulphur. H. S. Davis and M, D, Davis. (/. Ind. 
and Eng. Chem.^ 1920, 12, 479-480.)—Sulphur free from arsenic tested by Schaeppi’s 
method (7. Soc. Chem. Ind., 1881, 4, 409) gave positive tests, and the authors 
describe a method of their own which obviates this. The method as described by 
Schaeppi consists essentially in first digesting the sulphur with dilute nitric acid for 
the purpose of removing calcium chloride, sulphate, and sulphide. The sulphur 
washed free from acid is then treated with dilute ammonia solution for fifteen 
minutes at 70° to 80° G. Schaeppi assumes that any arsenic present in the sulphur 
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mttst -exist as sulphide, mainly arsenious sulphide, and will be dissolved by the 
amnumia. The arsenic is then estimated indirectly through determination of the 
amount of sulphide by precipitation with silver nitrate in neutral solution. It was 
found, however, that sulphur continuously reacts with dilute ammonia at 70 to 80® C. 
to form sulphides, so that even arsenic-free sulphur will give a qualitative test for 
arsenic by this method. As is well-known, sulphur readily dissolves in hot solutions 
of the strong alkalis to form polysulphides, and it thus follows that a sample of 
arsenic-free sulphur will continue indefinitely to give a positive reaction by Schaeppi’s 
method. The authors treat 10 grms. of the sample of sulphur with 30 c.c. of a mixture 
containing three parts of carbon tetrachloride and two parts bromine, and after 
standing for ten minutes, about 40 c.c. of strong nitric acid are added slowly in small 
quantities ; the mixture is taken to dryness in a steam bath, and the arsenic finally 
determined on the residue by the Gutzeit method. The carbon tetrachloride is 
employed to moderate the violence of the reaction and to prevent the precipitation 
of sulphur. H. F. B. H. 

Separation of Chromium and Manganese. M. Herschkowitsch. (Zeitsch. 
anal. Chem.^ 1920, 59 , 11 -12.)—The method of separation described depends on the 
fact that permanganate is decomposed when heated with ammonia and ammonium 
salts, whilst chromates are not affected. After the two metals have been oxidised to 
permanganate and chromate respectively, their solution is treated with ammonium 
sulphate and an excess of ammonia, and heated for some hours on a water-bath. The 
precipitate formed is collected, washed first with 5 per cent, ammonium sulphate 
solution, then with water, ignited, and weighed as MogO^. W. P. S. 

Colorimetric Method of Estimating Copper and Iron in Lead and Lead 
Oxides. C. R. Hardy. {Chem, News, 1920, 120, 256.)—A weighed quantity (about 
200 grms.) of the sample is dissolved in nitric acid (sp. gr. 1*2), sufficient water being 
added to prevent the separation of crystalline lead nitrate, and the solution treated 
with concentrated sulphuric acid (32 c.o. per 100 grms. of the sample). The liquid is 
filtered by decantation four or five times, and the filtrate treated with 10 c.c. of 
sulphuric acid, and evaporated nearly to dryness, cooled, diluted with water, and 
filtered from lead sulphate. The filtrate is evaporated to a small volume with a few 
drops of nitric acid, cooled, and treated with ammonia. The iron hydroxide is 
separated, washed, redissolved in nitric acid, reprecipitated, and thoroughly washed. 
The two filtrates, which will contain all the copper, are concentrated to a small 
volume, cooled, made up to definite volume, and 50 c.c. treated with 5 c.c. of a 0*4 per 
cent, solution of potassium ferrocyanide and 6 c.c, of 10 per cent, ammonium nitrate 
solution, and the coloration compared with that given by a standard copper solution 
(0*393 grm. of copper sulphate per litre). The iron precipitate is dissolved in a little 
nitric acid, the solution made up to 250 c.c., and 25 c.c. treated with 9 c.c. of 25 per 
cent, hydrochlorio acid and 5 c.c. of 5 per cent, ammonium thiocyanate solution, 
and the coloration compared with that given by a standard iron solution (0*210 grm. 
of ferrous ammonium sulphate per litre) under the same conditions. C. A. M. 
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Iodic Acid as a Reasrent for the Microchemical Identification of 
Soluble and Insoluble Calcium^ Strontiunii and Barium (Compounds. 
G- Denig^bs. {Comptes rend.^ 1920, 170, 996-998.)—Oharaoteristio crystals are 
obtained, in many oases almost immediately, when a particle of a calcium, strontium, 
or barium compound is treated with a small drop of 10 per cent, iodic acid solution. 
With calcium, the crystals have the form of sharp ootahedra; with strontium, short 
octahedra mixed with rhombic prisms; with barium, needle-like prisms in groups. 
The crystals may be obtained with calcium oxalate, calcium fluoride, and strontium 
sulphate; barium sulphate must be reduced to sulphide (by heating on a platinum 
wire in a reducing flame) before it reacts with iodic acid, and calcium iodate itself 
must be converted into iodide by heating before the test is applied. W. P. S. 

Estimation of Mcpcury. C. M. Bouton and L. H. Duschak. {U.S. Dept, of the 
Interior^ Technical Paper, No. 227, 1920, pp. 1-44.)—A method proposed for the 
estimation of small quantities of mercury consists essentially in separating the metal 
by distillation, dissolving it in nitric acid, and titrating the solution with thiocyanate. 
In the case of ores or other material containing but little sulphur or organic matter, 
1 grm. of the finely divided, sample is mixed with 0*5 grm. of dry powdered calcium 
oxide, and the mixture is introduced into a combustion tube, 22 cm. long and 10 mm. 
in diameter, closed at one end, and into which has already been placed a layer of 
coarse sand. A 1 cm. layer of calcium oxide is added to the tube, and on this a like 
layer of sand. After a plug of brass gauze has been pushed into the tube, the latter 
is placed horizontally in a furnace heated at 450® to 550® C. The furnace may consist 
of an iron block in which a number of holes have been bored. The tube is heated for 
fifteen minutes, then placed open end downwards in a test-tube containing 5 c.c. of 
hot concentrated nitric acid, the closed end of the tube is broken off, and the acid is 
sucked up the tube above the ring of condensed mercury, but the acid must not be 
allowed to reach the gauze plug. The solution is transferred to a beaker, the com¬ 
bustion tube washed in a similar way with 10 c.c. of water, the total mercury solution 
is oxidised with permanganate, the excess of the latter destroyed with hydrogen per¬ 
oxide, 2 c.c. of 10 per ceht. ferric sulphate solution are added, the mixture is cooled, 
and titrated with standardised thiocyanate solution. If the sample contains much 
sulphur and organic matter, cupric oxide and a small quantity of potassium chlorate 
are mixed with the sample in addition to the calcium oxide, and potassium chlorate 
is also mixed with the layer of sand at the closed end of the tube. This procedure 
may be adopted for distilling mercury from precipitates collected on filter-paper, but 
it is better to collect the precipitate on a film of clay previously deposited in an 
alundum filtering crucible; the use of potassium chlorate is then unnecessary. With 
about 40 mgrms. of mercury there is a fairly consistent loss of 0*8 mgrm. The pres¬ 
ence of selenium and tellurium does not interfere with the method, and arsenic and 
antimony have no effect on the results when cupric oxide is used in conjunction with 
the calcium oxide* If chlorides or sulphates are present in the sample, iron filings 
mSijr be used as a reducing agent in the distillation, but it is preferable to separate 
the mercury as sulphide and subject this to distillation. A bibliography of some 124 
methods for the estimation of mercury is given. W. P. S. 
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Gravimetric Estimation of Molybdenum as Sulphide. J. Sterba-Bdhm 
and J. Vostrebal. {Zeitsch. anorg. Chem., 1920, 110, 81-103.)—Molybdenum when 
in the form of molybdate may be quantitatively precipitated as molybdenum sulphide, 
MoSg, by means of hydrogen sulphide in the presence of a sufficient quantity of 
formic acid, but any reduced molybdenum present should first be oxidised by means 
of nitric acid. The molybdate solution (0*1 to 0*3 grm. of molybdenum) is diluted 
with water to 200 to 300 o.c., and treated with sufficient formic acid to give an 
acidity of 5 per cent., whilst if the solution contains too small a quantity of electro¬ 
lytes it is advisable to add from 0*5 to 0*75 per cent, (calculated on the volume of 
the liquid) of pure sodium chloride to prevent the formation of a colloidal solution. 
Immediately after the addition of the formic acid a rapid current of acid-free 
hydrogen sulphide is introduced, and after thirty minutes the temperature of the 
liquid is raised to 40° to 50° C., and the current of the gas continued for one to one 
and a half hours. ' Or the molybdate solution may be rendered alkaline with 
ammonia or potassium hydroxide, and the current of hydrogen sulphide passed 
through it for two hours, after which it is treated with formic acid, and heated for 
an hour on the water-bath. The molybdenum sulphide precipitate, obtained by 
either method, is washed by decantation, transferred to a Gooch crucible, and dried 
in a current of carbon dioxide at 100® C., and subsequently at 250° C., cooled in the 
current of gas, and weighed in a closed weighing-bottle. C. A. M. 

Method for the Estimation of Sulphur in Oils. C. E. Waters. (/. Ind. 
and Eng. Chem., 1920, 12, 482-485.)—The author had previously worked out a 
method in which the total sulphur was estimated in rubber goods by decomposing 
that material with concentrated nitric acid saturated with bromine; the residue 
was then completely burned by heating with sodium and saltpetre. He now applies 
this method to the estimation of sulphur in oil. From 0*5 to 1*5 grms. of the oil are 
weighed in a 100 c.c. porcelain crucible, and 5 c.c. of concentrated nitric acid 
saturated with bromine are then added, a watch-glass covering the crucible; the 
crucible is placed on the steam-bath and carefully digested for half an hour or more; 
after cooling, 10 or 12 grms. of anhydrous sodium carbonate are added in small 
portions, the whole being thoroughly mixed with a glass rod; the resulting pasty 
mass is spread on the sides of the crucible, to which it should adhere, after which it 
is gently ignited. If more than 1 grm. of oil has been taken, there is a tendency for 
it to bum too briskly, but this is controllable by judicious use of the stirring-rod. It 
is never necessary to heat the crucible to redness. After cooling, the crucible and 
its contents are placed in a beaker and extracted with about 150 c.c. of water, 
filtered, and the sulphuric acid precipitated with barium sulphate in the presence 
of hydrochloric acid in the usual manner. Control experiments should be run with 
the reagents, and it is advisable to use a petroleum ether fiame as a precaution 
against the presence of sulphur in gas. Duplicate analyses differ by less than 
0*05 per cent., and the method has been compared with the bomb calorimeter and 
several other methods. The author considers it fair to claim his procedure is 
sufficiently accurate for all ordinary purposes, although it has not yet been applied 
to kerosene or gasolene. He admits that the conditions under which the barium 
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sulphate is precipitated are far from ideal, involving as they do the oeolusion of 
sodium salts; of these, the sulphate tends to low results, while the nitrate has an 
opposite effect, and only by chance will these errors cancel one another. Estimations 
made with double the usual amounts of reagents go to show that the net error due 
to occlusion is small. H. F. E. H. 

Separation of Tin and Antimony and Estimation of Tin by Means of 
CupfexTon. A. Klingr and A. Lassleur. {Comptes rend,, 1920, 170, 1112-1114.) 
—McCay’s method of separating tin from antimony by precipitation with hydrogen 
sulphide from a hydrofluoric acid solution (Analyst, 1909, 34, 244) gives 
accurate results, and may be used for the estimation of the tin as stannic oxide after 
precipitation with cupferron. The antimony sulphide is dried at 300^ G. in a current 
of carbon dioxide and weighed. The filtrate from the antimony sulphide is treated 
with boric acid (10 grms. for about 0*2 grm.), which effects a partial precipitation of 
stannous sulphide, and the liquid is then boiled with hydrogen peroxide to oxidise 
the stannous sulphide. The resulting clear liquid is cooled, and treated with a 
10 per cent, solution of cupferron, and the precipitate washed with cold water, dried, 
ignited, and weighed as stannic oxide. G. A. M. 

Analysis of Tungfsten Ores. J. Erlich. {Ann. Chim. ami, 1920, 2, 102-103.) 
—From 1 to 2 grms. of the sample are heated for two hours on a sand-bath with 
30 c.c. of 30 per cent, ferric chloride solution and 100 c.c. of hydrochloric acid; 
ammonium nitrate is then added, and the insoluble portion collected on a filter, 
ignited, and weighed. This portion is fused with sodium bisulphate and the mass 
dissolved in ammonia; the solution is oxidised with bromine, and elements other than 
tungsten are precipitated by the addition of ammonium carbonate. The precipitate 
is collected, ignited, and weighed. The difference between the two weights gives the 
weight of tungstic oxide (WO3) present. In some cases the fusion with sodium 
bisulphate must be repeated to effect complete separation of the tungsten. 

W. P. S. 

Estimation of Uranium. R. Schwartz. (Helv. Chim. Acta, 1920, 3, 330- 
346.)—Precipitation with ammonium sulphide or ammonia affords the most trust¬ 
worthy means of estimating uranium; the precipitation should be made at 100® G., 
and in the presence of ammonium chloride. The precipitate should be ignited 
to UgO^ in a porcelain crucible, with free access of air; reduction of the UgOg to 
IIO 2 is unreliable (c/. Analyst, 1902, 27, 28). Precipitation of uranium by means of 
ammonium phosphate from an acetic acid solution is untrustworthy. Accurate 
results may be obtained by dissolving the U 30 g in sulphuric acid and titrating the 
solution with permanganate solution; uranous and urahyl sulphates are formed, and 
the former is titrated. Uranium may be separated from aluminium by precipitation, 
at 70® G., with an excess of ammonium carbonate in the presence of ammonium 
chloride; the precipitated aluminium hydroxide must be dissolved in hydrochloric 
acid and the precipitation repeated in order to separate all the uranium. To separate 
uranium from chromium, the latter should be converted into chromate by means of 
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ammoDicntk perBulphate, and the nranium then precipitated with ammonia, hut the 
precipitation must be repeated several timea By heating IJjOg for eight hours at 
1122" C. in an atmosphere of carbon dioxide, an oxide having the composition UgOg 
may be obtained. 


APPARATUS, ETC. 

New Hydpogren Sulphide Generator. B. D. Steele and H. G. Denham. 

(/. Chem. Soc., 1920,117, 527-629.)—In the apparatus here shown, rapid evolution of 
the gas and complete neutralisation of the acid are effected. The steam-jacketed 



tube Fin packed with lumps of iron sulphide, and the acid holders A and B charged 
with dilute (1 : 1) hydrochloric acid. Steam generated in the O ia p fW Fi ed 
through the ja^et until the sulphide is thoroughly hot, and the tap C opened so that 
the acid drips into the heated column through the capillsjy tube D. Each incoming 
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drop reacts immediately, and the acid is completely neutralised long before it reaches 
the bottom of the column, and frils into the reservoir H (25 litres in oapaoity), the 
displacement of air in the latter being facilitated by 


having a number of holes in the tube L. By attach¬ 
ing a short air-condenser to the side tube J, the 
condensation of the escaping steam is practically 
complete. C. A. M. 

Falling Sphere Viscosimeter. W. H. 
Gibson and L. M. Jacobs. (/. Chem. Soc., 1920, 
117, 473-478.)—In the form of apparatus shown in 
the diagram various errors associated with this type 
of viscosimeter are taken into consideration. The 
tube is 29 cm. long, with an internal diameter of 
2±0*05 cm., and is divided into three lengths of 
5 cm. for measuring the time of fall, and another 
5 cm. for the ball to acquire its maximum velocity, 
whilst there is a graduation mark to determine the 
height of the liquid in the tube. The steel sphere 
(0*15 cm. in diameter) is delivered into the centre of 
the tube through a glass tube 7 cm. long and 3 mm. 
in internal diameter, which passes through the 
centre of a rubber stopper, and is adjusted to dip 
3 cm. below the surface of the liquid. Applying 
the corrections for wall and end effects, Stokes’ 
equation becomes— 

9i7s{ 1 + 2-4a!)(l + 3-3^) = 2gt^{s - <r)T, 

where T represents the time of fall through a 
length s, r the radius of the sphere, and ^the height 
of the liquid. If spheres of equal radius are used in 
tubes of the same dimensions, the viscosity of a 
liquid may be obtained by the equation— 

V 

7j, («-<r)TV 

when the time of fall for another liquid of known 
viscosity has been determined. The viscosity of 
castor oil (t;** 9*888) determined by means of this 
instrument agreed closely with the value found by 
Kahlbaum and Baber. G. A. M. 



Theory of Gravimetric Analysis, with Special Consideration of Sources 
of Error. L. Moser. {Zeitsch. anal. Chem.^ 1920, 69, 1-10.)—A discussion dealing 
principally with sources of error in gravimetric analysis. Errors due to solubility of 
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precipitate, indtieed precipitation, formation of solid solutions, absorption, and 
occlusion cannot be entirely eliminated, but those caused by impurities, action of 
gases (atmospheric oxygen, or carbon dioxide), mechanical losses, volatility, etc., may 
be avoided. In many cases the errors have a compensating effect W. P. S. 

Flask for the Distillation of Frothing: Liquids. E. Lenk. (Ghem. Zeiu, 
1920, 44, 330.)—In the distillation of certain liquids under reduced pressure, 
frothing takes place at the beginning of the operation. To avoid loss due to frothing, 
the lower end of a vertical reflux condenser is sealed into the side of the neck of an 
ordinary distillation flask at a point below and opposite to the usual side tube ; the 
latter connects with a condenser and receiver. At the commencement, the air in 
the apparatus is exhausted through the reflux condenser; any froth formed rises 
in this condenser (this has a bulbed inner tube), breaks in the latter, and the liquid 
returns to the flask. When frothing ceases, the tap of the reflux condenser is closed, 
and the distillation proceeded with in the usual way. W. P. S. 

Substitutes for Platinum Wire in Bead and Flame Tests. C. C. 
Kiplingfer. (/. Ind. and Eng, Chem,, 1920, 12, 500.)—To avoid waste of platinum 
wire or alloyed platinum wire, the author recommends the use of the lead ” in 
lead pencils for making bead tests. If not too large, the borax bead adheres firmly 
to the graphite, yet the cold borax glass may be readily removed by a knife ; the re¬ 
ducing action of the carbon does not seem to interfere materially. Another device is 
the use of a clean iron nail, which can be easily cleaned and burned free from 
sodium; in general, the spectra of the iron salts do not interfere. A modification is 
described of a method used by Ehringhaus in which a strip of filter-paper is 
wetted with the solution to be tested and held in the flame, or one end of the paper 
is placed in the solution and the other in the flame. It is possible to eliminate 
the carbon flame which interferes with direct-vision work by supporting the burner 
horizontally on a stand and bringing the upper edge of the paper wick barely within 
the bottom portion of the flame; the salt solution is thus vaporised and colours the 
flame with a minimum consumption of paper. H. F. E. H. 

zP zP zp 

REPORTS. 

MINISTRY OF FOOD: OILS AND FATS BRANCH. 

Report by the Committee of Analysts on Standard Methods of 
Analysis of Seeds, Nuts and Kernels, Fats and Oils, and Fatty Residues.— 
A Committee of Analysts was appointed by the Director of Oils and Fata in 
November, 1918, to consider the settlement of standard methods of analysis of oil¬ 
seeds, fate and oils. The terms of reference of the Committee were as follows: 

1. To determine the ingredients affecting the value of any of the scheduled 
articles. 
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2. To consider the nsoal limits of oonstants for good merohantable qoality of ^ 
Bohedoled articles. 

3. To arrange standard tests for all the sohedoled oonstants for scheduled 
articles, and special tests. 

The following took part in the deliberations of the Committee: Otto Hehner 
(Chairman), John Allan, 6. H. Appleyard, E. B. Bolton, J. L. Buchanan, Alfred 
Smetham, £. W. Voelcker, W. Ellard Woolcott. 

11, BiLLiTER Square. £.0., 
Ftbniary 26, 1919. 

The Director of Oils and Fats, Ministry of Food. 

Sir,— The Committee of Analysts appointed by you have considered the questions 
embodied in the terms of reference conveyed to them at the meeting on November 13 
last, and beg to submit herewith for the consideration of the Ministry of Food 
their report on the standard methods of analysis for oilseeds, nuts and kernels, fats 
and oils, and fatty residues. They present separately schedules of the data essential 
in defining the commercial value of particular oils, and of some of the standards 
governing ** good merchantable quality.*’ Other data will probably have to be added 
later. 

The Committee have held fourteen meetings, and those members who have not 
been able to be present at the meetings have collaborated by correspondence. 

* I am, sir. 

Your obedient servant, 

{Signed) Otto Hehner 
{on behalf of the Committee of Analyste). 


Part L—Determination of Oil in Seeds, Nuts and Kernels, 

1. Extract a weighed quantity of the sample prepared for analysis with petroleum 
ether ^ in a suitable apparatus for two hours. Bemove the partially extracted 
material, dry, grind in a mortar (grinding may be facilitated by the addition of 
1 grm. of fine sand), and again extract until exhausted. If the sample contains a 
large percentage of oil it is advisable to grind twice, extracting after each grinding. 
Evaporate off the solvent, dry at 100^ C., and weigh. In the case of oils liable to 
rapid oxidation, like linseed, drying should be conducted in an inert atmosphere. 

2. The extracted oil must be free from solid matter and completely soluble in 
petroleum ether. 

8. In the case of woolly cotton-seed special attention must be paid to obtaining 
an average sample. The seed must either be crushed by being passed through steel 
rollers and then thoroughly ground in an iron mortar, or well broken and ground in 
a mortar. 

4. Owing to the variation both in the amount and composition of the oil in 
cross sections of the ** meat ” of copra, it is essential that the portion taken for 
analysis from the original sample be out from the j^eoes at right angles to the rind. 

* Petrolenm ethor, volatile without reddne at or below 60* C. 
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The eoprft must therefore be reduced by shredding or grating at right angles to the 
rind, or small pieces must be completely shaved down. 

5. In the case of castor-seed the clean seed with the shell is ground in a mortar, 
which is covered to prevent loss of husk. The extraction must be more prolonged 
than is the case with other seeds, and is, as a rule, complete in eight hours. 


JPart IL—Fats and Oils, 

6. In the sample of fat or oil the following constituents are first determined : 
moisture, organic dirt, ash, fatty matter (by difference)—total 100. 

7. Upon the clear filtered fatty matter the following determinations are made: 
acid value, saponification value, unsaponifiable matter, iodine value. 

8. The estimations and determinations shall be carried out according to the 
methods described below. 

Moisture. —9. A U-tube, one limb of which is an ordinary narrow-bore glass 
tube, and the other a tube about 3 feet long and from to inches in diameter 
(see appended sketch), is charged in its wider limb with soft blue Cape asbestos^ 
which has been dried at 100° C. The wide limb is provided with a rubber stopper 
through which passes a narrow tube bent at right angles. The tube, without the 
stopper, accurately weighed, suspended by a wire, and about 2 grms. of the well- 
mixed sample of oil or fat are dropped on to the asbestos, and the whole reweighed. 
The stopper is then inserted, and the tube which passes through the stopper is 
connected with a Kipp apparatus supplying hydrogen, thoroughly dried by passage 
through strong sulphuric acid. 

10. A U-tube, such as is used in elementary analysis, and provided with two 
glass taps, is filled with glass beads which are afterwards moistened with strong 
sulphuric acid. This tube is accurately weighed, after having previously been filled 
with dry hydrogen, and is then connected with the narrow limb of the asbestos- 
charged tube, the latter being suspended in a beaker containing water kept at a 
temperature about 10° C. above the m.-pt. of the fat. A slow current of hydrogen is 
now passed through the whole. When no trace of condensed moisture can be seen 
in the horizontal limbs of the oil tube and of the weighing tube, which is generally 
the case after one hour, the latter is weighed, then again attached, and a current of 
hydrogen allowed to pass for another hour. Minute traces of volatile organic 
matters, as a rule, produce a slight darkening of the sulphuric acid. 

11. The asbestos may advantageously be used in the form of a very porous felt 
paper produced by pulping the asbestos and running the pulp into, a centrifugal which 
is lined with linen. 

12. As an alternative method capable of dealing with a number of samples in 
one operation, stoppered weighing bottles of about the dimension of the wider limb 
of the U-tube used in the standard method may be charged with asbestos, or 
alternatively with strips of pleated blotting-paper or with paper pulp. These tubes 
are dried in a vacuum desiccator containing sulphuric acid, and kept at a pressure of 
2 to 5 mm. After weighing, about 2 grms. of the fat or oil are placed in each tube, 
which is again weighed. The tubes are warmed till the fat is melted, and then 
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replaced into the vaoaum desiccator. The air is exhausted and the desiccator is kept 
in an incubator at 20° C. for at least forty-eight hours. The weight after that time 
remains practically constant. 

13. The standard method is applicable to all fats and oils, whether readily 
oxidisable, like linseed oil, or containing high percentages of free fatty acid of low 
molecular weight, such as lauric. 

14. In the case of fats and oils which are free from uncombined fatty acid and 
not readily oxidisable, the ordinary methods of drying on sand in a water-oven may 
often be used, provided the results are in agreement with those furnished by the 
standard method. 

Dirt and Ash. — 15. The percentage of “ dirt *’ in a sample of oil should be 
arrived at by direct estimation, and not by difference. 



AitAKATUS FOU RSTIMATING MoiSTUKE IN OlLS AND FaTS. 


16. In the case of a sample containing dirt of such a nature and size as to render 
it impossible to incorporate the whole of it uniformly throughout the sample, the 
whole of the sample should be strained through a 25 mesh wire sieve and the solid 
fragments picked out, weighed, and separately examined. 

17. At least 10 grms. of the thoroughly mixed fat or oil is treated with about ten 
times its volume of hot paraffin oil (kerosene), the insoluble matter filtered off 
through a weighed filter, vsrashed with hot kerosene, then with petroleum ether. 
The filter is dried in the water-oven to constant weight, incinerated, and the ash 
weighed. 

18. The percentage of ash ia the strained oil is determined. 

19. The ash in the insoluble matter in the oil is deducted from the ash found in 
the oil, and this figure is taken as ** soluble mineral matter.” 

Aoid Value : 20. The acid value of a fat or oil is a measure of the 
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free aeids present, and is defined as the number of mgrms. of potassium 
hydroxide required to neutralise the free fatty aeids in 1 grm. of the fat or oil— i.e.t 
parts of potassium hydroxide which are required to neutralise the free fatty acids in 
1|000 parts of the fat or otL 

Chemioali Bequired, —21. {a) Aiooholio alkali solution, and | potassium or 
sodium hydroxide, accurately standardised. (&) Neutral alcohol, 94 to 95 per cent, 
(by volume), containing 0*2 grm. of phenolphthalein per litre. This may be con¬ 
veniently prepared by redistilling industrial methylated spirits free from mineral oil 
over sodium hydroxide, adding the phenolphthalein, and subsequently neutralising. 

The Test —22. The necessary quantity of the fat or oil is carefully weighed into 
a 250 c.c. flask, and about 50 o.c. of the alcohol are added. The mixture is gently 
boiled, well shaken to thoroughly dissolve out the free fatty acids, and titrated while 
still warm, and with constant agitation, with ^ alkali till the pink colour is 
permanent on shaking for ten seconds. Towards the end of the titration the alkali 
should be added drop by drop in order to avoid excess until the end point is 
reached. 

23. As a rule, 5 grms. of the sample will be found a suitable quantity, but in the 
case of refined fats or oils this should be increased to 10 grms. If more than 10 c.c. 
alkali solution are required for the test, it should be repeated with alkali. 


Then if X = number of c.c. of solution, 
F » weight of fat or oil taken, 


Acid value « 


X X 5-61 
F 


24. In order to express the acidity in percentages of oleic acid, the following 
formula should be used: 


Oleic acid per cent. 


X X 2-82 

. 


25. In the case of fats obtained from the kernels of the coconut group, such as 
coconut oil, palm, kernel oil, tucum, babassu, cohune, etc., the acidity is calculated as 
lauric acid, when the following formula should be used: 


Laurie acid per cent. «■ - yr . 

Sapokifioation Value : Definition, — 26. The saponification value represents the 
amount of potassium hydroxide required to neutralise the free and combined acid 
constituents of a fat or oil, and is expressed in terms of parts of potassium hydroxide 
per 1,000 parts of the fat or oil. 

Solutions Bequired, —27. (a) § hydrochloric acid accurately standardized. 
{b) An aiooholio solution of potassium hydroxide or sodium hydroxide, approximately 
prepared by dissolving 18 to 20 grms. of stick potassium hydroxide in not more thw 
10 C.O. of distilled water, and making up to 500 c.c. with 94 to 95 per cent, (by 
volume) alcohol, which may be prepared as in par. 21 (6). The solution is allowed to 
stand to twenty-four hours, and the clear liquid siphoned off for use. Potassium 
hydroadde may be replaced by sodium hydroxide, but this substitution is not desirable. 
The aloohdl must be free from mineral oil and of such a purity as to yield a nearly 
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oolourless eolation after twenty^foar hoars, (o) An alcoholic solution of phenolph- 
thalein, 1 per cent. 

The 28. About 2 grms. of the clear filtered fat are accarately weighed into 
a 200 c.c. fiask of resistance glass, 25 o.c. of neutral alcohol added, and 25 c.c. of the 
alcoholic potassium hydroxide solution accurately meatsured run in. A like quantity 
of the same solution is run in, in exactly the same way, into a similar flask, together 
with 25 c.c. of the neutral alcohol. The flasks are conneoted to reflex condensers and 
heated, preferably in a water-bath, so that the alcohol boils briskly for thirty minutes. 
The flask containing the fat should be shaken with a rotary movement from time to 
time during the period. The contents of the flasks are then titrated while hot with 
the § acid, after the addition of 1 c.c. of the phenolphthalein solution. 

If F as grms. of fat taken, 

X c.c. of acid required in the control experiment, 

Y » o.c. of acid required to neutralise ^he excess of alkali in the test, 

.. , X~Yx 0-02805x1,000 

Then saponification value®-p-—. 

N.B.—The saponification equivalent« 

Acid Value and Saponification Value (Combination Method).— 29. The 
acid value and saponification value may, if so desired, be determined upon the same 
weight of the sample in the following manner: 

• so. About 4 grms. of the clear filtered fat or oil are accurately weighed into 
the saponification flask, and 25 c.o. of hot alcohol containing 1 o.c of phenolphthalein 
solution, and previously neutralised, are added. The free fatty acids are titrated from 
a burette with the alcoholic alkali solution as used for the saponification value, 
warming if necessary during the titration. The number of c.c. required by the free 
fatty acids having been noted, such a further quantity of alcoholic alkali as will make 
a total of 50 o.c. is added, and the process continued as described above. 

31. A blank test is made with 50 o.c. of the alcoholic alkali delivered from the 
identical burette, using similar quantities of all the reagents. The exact value of the 
alcoholic alkali having been determined with ^ hydrochloric acid, the acid 
value and saponification value may be respectively calculated. 

Unsaponifiable Matteb.—32. Unsaponifiable matter in fats and oils 
includes all substances which are insoluble in water but soluble in the fat solvents 
specified below after alkali saponification of the fats and oils. 

33. Saponify 5 grms. of the sample with 50 o.c. approximately normal alcoholic 
KOH, boiling under a reflux condenser for sixty minutes with occasional shaking. 
Transfer the alcoholic solution to a separating funnel; rinse the flask successively 
with 50 o.c. of methylated ether, 50 o.c. of petroleum ether, and 50 c.o« of water. 
Transfer the rinsings to the separating funnel, shaking well after each addition. 
Allow to separate, and withdraw the soap solution. Bepeat the extraction of the soap 
solution twice, using ether and petroleum ether as before, omitting the treatment with 
water. The combined ethereal extracts are washed by shaking with slightly alkaline 
water, allowing to settle, and run through a filter into a tared flask. Wash the filter 
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wifch petroleum ether, distil off the solvents, dry at 100® C., and weigh the saponifi¬ 
able matter. 

Iodine Value : 34. Reagents Required: (a) Iodine Solution. —35, This is con¬ 
veniently prepared by dissolving 7*5 grms. of iodine trichloride in acetic acid 
(minimum strength 95 per cent.), and solution may be hastened by warming on a 
steam bath. When dissolved, add to the solution 8*2 grms. of resublimed iodine, 
assist solution by heating as before, and make up to 1,000 c.c. with acetic acid (95 
per cent.) The solution is standardised by means of a blank test carried out at the 
time that it is used, which should be at least twenty-four hours after it is made up. 
If the solution is heated for a short time by immersion in boiling water, it may be 
used immediately after cooling. 

{b) Sodium Thiosulphate Solution, —36. Dissolve 24-8 grms. of the pure salt in 
1 litre of distilled water. It is advisable to add 0*5 grm. per litre of sodium 
bicarbonate to the solution as a preservative. This solution must be standardised by 
titrating it against pure dry resublimed iodine, but where this is inconvenient the 
iodine may be liberated from potassium iodide by a known amount of potassium 
dichromate in the presence of hydrochloric acid. As the oxidising value of potassium 
dichromate does not always correspond accurately with that of an equivalent amount 
of iodine, the potassium dichromate to be used as described below shall first be set 
against pure dry iodine. The titration is carried out as follows : Weigh 0*20 grm. 
of pure recrystallised K^CrgO, into a 200 c.c. stoppered bottle, dissolve in 25 c.c- 
distilled water, add 20 c.c. 10 per cent, potassium iodide solution and 10 c.c. pure 
HCl, moisten the stopper with the KI solution, and allow to stand five minutes- 
Wash down the stopper with distilled water, dilute to about 100 c.c. volume, and 
titrate the liberated iodine with the sodium thiosulphate solution, using starch 
solution as indicator. A blank test, using the potassium iodide solution and hydro¬ 
chloric acid alone, should be carried out, and the necessary deduction, if any, made 
from the previous titration. 

0*2 grm. K 2 Cr 2 07 = 0*51768 iodine. 

(o) Potassium Iodide Solution. —37. A 10 per cent, solution of the pure salt in 
distilled water. 

(d) Solvent. —38. Chloroform or carbon tetrachloride to be used as a solvent for 
the oil. A blank test on the solvent must not show an absorption of iodine equal to 
more than 0*2 c.c. of the thiosulphate solution. 

(e) Starch Solution. —39. Use a 1 per cent, solution of soluble starch. 

Method. —40. 0*15 to 1 grm. of the sample is weighed into a wide-necked 

stoppered bottle of about 200 c.c. capacity; 0*15 grm. of a strongly drying oil and a 
proportionately larger amount for oils or fats of lower iodine value, up to approxi¬ 
mately 1 grm. for such fats as coconut and the like. Dissolve the weighed quantity 
of fat or oil in 10 c.c. of the solvent (d) and add 25 c.c. of the iodine solution, moisten 
the stopper with potassium iodide solution, and allow to stand for one hour. In the 
case of fats having a very high iodine value like linseed, allow to stand for three 
hours. 

41. After standing, wash the stopper and neck of the bottle down with 15 o.c. of 
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the 10 per cent, potaseium iodide solution, mix, and add 100 c.c. of distilled water, 
and titrate the excess of iodine with the sodium thiosulphate solution. Towards the 
end of the titration add about 2 o.o. of the starch solution, and shake vigorously 
after each addition of the thiosulphate solution until the contents of the bottle are 
colourless. 

42. A blank test, using 10 c.c. of fat solvent and 25 c.c. of the iodine solution, 
must be done with each set of estimations, or at least once daily. 

43. The result is expressed as per cent, of iodine reacting with the fat. 



44. Where a large number of liquid oils have to be tested it may be 

convenient to weigh them by dropping them from a small lipped tube and ascertaining 
the weight taken by difference, while solid fats can be arranged in small cubes on a 
suitably-sized glass plate and picked up with a pin which has been tared along with 
the whole, in this case also the weights of the successive pieces are determined by 
difference until the last piece has been weighed. 

Specific Gravity and Viscosity.— 45. It cases where it is desirable to 
determine the specific gravity or the viscosity of an oil or fat, the specific gravity 
shall be determined by the ordinary standard methods and viscosity by the Bedwood 
viscometer. 
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TrrasB Test. —46. In oases where it is desirable to determine tifcer the method 
to be adopted is that prescribed by the Seventh International Congress of Applied 
Chemistry. This method is given in full in J. Lewkowitsch’s “ Chemical Technology 
of Oils and Fats/* fifth edition, 1913, vol. i. 

Part IIL—Fatty Besidues: Evaluation of Soap Stocky Acid Oils and Fatty AcidSf 
Cotton Oilf Black Orease and Mucilage. 

47. A weighed quantity of the sample (sufficient to give from 1 to 2 grms. of 
fatty extract) is introduced into a separating flask as illustrated, 10 to 20 c.o. of hot 
water are added, followed by one drop of methyl orange and a sufficient excess of 
hydrochloric acid to insure the decomposition of soap; 5 grms. of salt are added, 
and the mixture is heated gently until the acids separate in a clear layer. 

48. The contents of the flask are allowed to cool to about 30^ C., and 20 c.c. of 
petroleum ether and the liquors are gently agitated, and water is added until the 
junctions of the water and ether rises to the bottom of the centre constriction. 
When the separation is complete the ether is blown off by means of a siphon and, 
if necessary, filtered into a weighed flask, 10 c.c. of petroleum ether are introduced 
into the separating vessel, and again siphoned off. Two further portions of 10 c.c. 
of petroleum ether are then used, and in these latter oases the flask is closed with 
a stopper, and gently inverted two or three times after each addition of ether. 

49. The mixed ethereal extracts are distilled and the residue dried at 100^ C. 
and weighed. 

Report by the Committee of Analysts on Standards of Good Mer¬ 
chantable Quality. —Members of the Committee of Analysts: Otto Hehner 
(chairman), John Allen, G. H. Appleyard, E. E. Bolton, J. L. Buchanan, Alfred 
Smetham, E. W. Voelcker, W. Ellard Woolcott. 

11, BiLUTER StiUAKE, E.C. 

March 5, 1919. 

To TH* Diekctor of Oils and Fats, Ministey of Food. 

Sir, 

1 . Iq the terms of reference submitted to us by you at our first meeting on 
November 13, 1918, we were asked to arrange standard tests for all constants and 
all schedules for oil seeds, nuts and kernels, and oils and fats. We have already 
communicated to you the results of our deliberations on this point. 

2. We now forward for your consideration our report on the two other terms of 
reference which we have interpreted as follows: (i.) To determine the ingredients 
affecting the value of any of the scheduled articles; (ii.) to consider the usual limits 
of constants for good merchantable quality of the scheduled articles. 

3 . Stakoabds fob YssoBTABnE Oins.—An official schedule for vegetable oils, 
home manufactured, good merchantable quality, was submitted to us embodying a 
blank schedule for the insertion of standards and constants under several headings. 
After due consideration we decided that although all of these particulars are of 
interest to analytical chemists it would not be practically useful to insert the whole 
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of these in a contract* We therefore decided to limit our recommendations to those 
characteristics which have an immediate bearing on the commercial value of the oiL 

4. We recommend the following standards for oil of ‘*good merohantabfe 
quality” on the understandlng-^(i.) that such oils shall be free from foots and 
foreign matter (a mere compliance with the standard prescribed does not furnish 
proof of purity), (ii.) That an allowance should be made to the buyer or the seller 
for any deviation from these standards. 

The figures are based on records covering, in^me cases, a considerable period 
of years, and have been selected as representing a fair average, and as tending to 
raise rather than lower the existing standard. 

5. We realise that other considerations actually enter into the value of different 
oils, specially those required for edible purposes. There is at present a very great 
difficulty in defining systematically such qualities as colour, turbidity and odour, 
but it might be possible eventually to secure r jch a definition.^ 

6. Seeds, Nuts and Kbknelb (*< Good Merchantable Quality ”).—We have 
also considered the definition of ^^good merchantable quality” in the case of seeds, 
nuts and kernels. In this case, too, we have selected the figures from records which 
different firms have been kind enough to make available, and have sought to establish 
an average which will tend to the general improvement of the product. In some 
cases, where the same kind of produce is imported from widely differing sources, 
there is necessarily a good deal of variation. Moreover, produce coming from the 
same source is liable to differ in standard from year to year, and at different periods 
of the same year. 

7. We have, nevertheless, come to the conclusion that it would be a great 
advantage to have standards that might be applied with an allowance, over or below, 
to the seller or to the buyer, for all kinds of produce. We think that such 
standardisation, even in the case of crops varying so much as cotton-seed and linseed 
from place to place and year to year, would tend to the improvement of the produce, 
and to better conditions of storage and transport. We have therefore given 
standards for one or two classes with a view to simplification. 

8 . The standards which we suggest are calculated on the pure produce, and 
assume that the determination of shell and dirt has already been carried out. The 
question whether the oil content of any oleiferous admixture which is not pure 
produce should be estimated depends on the terms of the contract, and is a com¬ 
mercial matter on which we are not competent to offer a recommendation. As, 
however, impurities are usually the same kind from the same country of origin, it 
might be possible to fix an average oil content, if this were required, for the foreign 
oleaginous admixture. 

9. The data in the schedule which we propose conform to those already adopted 
for the West African Contract, but we have included data for other seeds, nuts and 
kernels which are not covered by that document. The schedule is as follows : 

• We understand that a Sub-committee of the Oils and Fats Committee of the Food Investigation 
Board are now considering the question of palatability of edible oils, and that further research into the 
general question is in contemplation. 
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Schedule. 


{Oil of ^^good merchantable guality" shall be free from foots or foreign matter^ and 
shall conform to the following standards.) 


Oil. 

Percentage of Free 
Fatty Acide (Oleio, 
except where other- 
t^e stated). 

Percentage of 
Moisture not 
exceeding— 

Percental of 
UnsHponltiable 
Matter. 

Linseed Oil — 





Raw. 

2 


0*25 

1 

Refined . 

2 


0*25 

1 

Cotton Oil — 





Crude, Indian 

2*5 




„ Egyptian ... 
Technicals 

Refined / 

4 

0*3 

- 

0*25 

1*5 

Common ^ible ... 

0-8 




Fine edible 

0*16 




Gkound-nut Oil — 





Crude . 

Fine edible 

4 

0*16 


0*25 

1 

Sesame Oil — 





Crude . 

Fine edible 

3*6 

0*16 

\ 

j 

0-26 


Rape Oil— 





Crude . 

1 

\ 


f 

Technical \ 

Refined j 

1 


0*25 

■ 

Fine edible 

0*1 

) 


1 

Palm-kernel Oil — 





Technical. 

5 lattric 

\ 

0-25 

1 

Fine edible 

0-1 „ 

/ 

Castor Oil — 





Pharmaceutical ... 

1 

1 


; 

Firsts . 

1 


0*26 

1 

Seconds . 

4 

f 



Soya Oil— 





Crude . 

2*6 

\ 

0*26 


Fine edible 

0*16 

/ 

1 

Maize Oil— 





Crude . 

Fine edible 

3 

0*16 

} 

0*25 

2 

Coconut Oil (Techni¬ 





cal)— 





Cochin quality ... 

Ceylon . 

Copra . 

Fine edible 

1 1 

2 Vlauric 

4 J 

0-1 


0*26 

1 


other Standards. 


Iodine value (Wijs) 186. 


Sped lie gravity, 0*916. 
Viscosity, Redwood 
standard. 


Specific gradty, 0*968. 
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Schedule of Stakdabds fob Seeds, Nuts and Kebnels. 



Oil Content. 

Percentage of Free 
Fatty Acids* in 
Extracted Oil. 

Babassu ... 

66 

2 (lauric). 

Castor-seed 

47 

I 

Copra 

66 

2 (lauric). 

Cotton-seed, Egyptian type ... 

22 

3 

„ Indian „ 

18 

2 

Benni-seed, gingelly or sesame 

54 

3 

Decorticated ground-nuts 

48 

6 

Undecorticated ground-nuts ... 

37 

2 

Linseed 

38 

! 1-5 

Mowrah 

58 

! — 

Palm-kernel 

52 

j 6 (lauric). 

Bape-seed ... 

43 

1 2 

Shea-nuts ... 

46 

1 10 

Soya ... ... ... ... ! 

17 

2 


• Calculated as oleic unless otherwise stated. 

10, Analysis of Feeding Stuffs, —The method of analysis of oil-cake is 
prescribed under the Fertilisers and Feeding Stuffs Act. As the use of petroleum 
ether as a solvent has been agreed upon for oleaginous seeds, nuts and kernels, we 
should like to suggest that the Board of Agriculture be invited to consider the use 
of the same solvent for oil-cake on the ground that ether at present prescribed as 
the solvent has a tendency to extract from oleaginous materials non-fatty substances. 

11. The schedules referred to us did not include animal fats, but we are willing 
to investigate these if desired. 

We are, Sir, 

Your obedient servants, 

(Signed) 

(The Committee of Analysts.) 
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Quantitative Analysis by Electbolysis. By Alex. Classen, with the co-operatiou 
of H. Gloeben. Bevised, rearranged, and enlarged English edition by W. T. 
Hall. Pp. xiii + d46. New York: J. Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1919. Price ITs. 6d, net. 

The appearance of a new English edition of Classen’s well-known book will be 
generally welcomed. The present edition is a revision by W. T. Hall of a translation 
of his which was published about six years ago. 

To the majority of English readers Classen’s book is probably known from B. B. 
Boltwood’s translation of the fourth German edition, and to these the present volume 
will appear practically as a new book. The theoretical introduction has been entirely 
rewritten. It occupies about a third of the book, and gives a good account of the 
subject. The apparatus is clearly described, and details of most of the methods of 
rapid electrolytic analysis are supplied, the apparatus in use in the author’s laboratory 
being more fully dealt with. In the practical part it will be found that in agreement 
with the results of modern work on the subject simple electrolytes have, wherever 
possible, been given the preference over complex ones. The methods of determination 
and separation of metals based upon the control of the potential of the cathode are 
dealt with both in the theoretical and the practical part. The processes emanating 
from Edgar F. Smith’s laboratory for the determination and separation of the metals 
of the alkali and alkaline earth groups and for the simultaneous estimation of anions 
have been included. A special part is devoted to the analysis of commercial 
products. The work of the translator has been well performed throughout, and 
several additions have been made by him. Thus in the practical part a number of 
new methods will be found, and the more important data, such as equilibrium and 
over-voltage, are stated at the head of the section dealing with each element. In the 
theoretical part the history of electrolytic analysis has been extended by a short 
account of the history of theoretical electrochemistry, in which the modern views of the 
structure of the atom and of the process of ionisation are discussed. A theoretical 
chapter has also been added dealing with electrometric titrations and the applications 
of potential and conductivity measurements; the matter is, however, not again 
referred to in the practical part. The book may be thoroughly recommended to 
technical and teaching laboratories. H. J. S. Band. 

The Chemistby op Coal. By John B. Bobebtson. London: Gurney and Jackson, 
1919. Price Ss. 6d. net. 

This little monograph is divided into two distinct sections; in the first it has 
been the aim of the author to show the chief methods by which the problems of coal 
constitution have been attacked, and to outline some of the more interesting results 
obtained. In the first five chapters a useful summary is given of the theories of coal 
formation and the work Which has been done by the aid of solvents, by oxidation, 
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Mid hf destructive distillation, with a view to throwing light On the constitution 
of coal. 

Chapters VI. to IX. deal with sampling, analysis, and oaloritneitry of coal. 
There is nothing novel in this section, but the methods are woU described, and the 
author has found them successful in practice, and attention is drawn to sources of 
error which are sometimes overlooked. The calorimetric bomb method is described 
very clearly, but exception must be taken to the author’s statement that the technioal 
heat value differs from the determined calorific value by the latent heat of the steam 
condensed to water in the bomb. The result so obtained (the net value) is a mere 
convention; it takes no account of the sensible heat in the water vapour escaping at 
fine-gas temperature in practice—an amount different in every boiler plant. In his 
concluding chapter he deals briefly with ** The Properties of Goal on Combustion.** 
Altogether the book is well written, and is a useful little addition to the books on 
coal. J. 8. S. BaaME. 


Fuel Production and Utilisation. By H. S Taylob, D.Sc. London: Bailli^re, 
Tindall and Cox, 1920. Price 10s. 6d. net. 

Dr. Taylor has certainly produced a book which, as he states in his preface, 
shows points of divergence from the standard textbook on Fuel.” He is modest 
in his claim, for his book is conceived on quite different lines to the ordinary text¬ 
book, and has been admirably arranged. The textbook, on orthodox lines, serves a 
most useful purpose; it is indispensable to the ordinary student, and Dr. Taylor*8 
book as a supplementary treatise on fuel dots the i*s and crosses the t*s. It is 
largely compiled from the valuable publicatious on fuel resources and their efficient 
utilisation which have been issued by the United States and the Canadian Bureau of 
Mines, and from other authoritative sources. 

One may safely say that every phase of the fuel problem receives adequate 
treatment, particularly the minor fuels and the utilisation of waste fuels. These 
may appear to be more fully treated than their present importance warrants, but in 
view of their undoubted future importance, with the great rise in price of the more 
staple fuels, this full disoussiou is to be welcomed. 

The chapter on synthetic fuels, which concludes the volume, will be found of 
very considerable interest, dealing as it does with acetylene, ** the synthesis of liquid 
hydrocarbons from coal,” synthetic alcohol and benzol. Hexamethylene (cyclo¬ 
hexane), referred to in an earlier chapter, might well have been included here. 

Dr. Taylor has iu many cases drawn at considerable length from his authorities, 
but his selection of material has been excellent, and it is no disadvantage to have 
the statements in the words of the responsible authors. In one direction only has 
the author made what may be regarded as a mistake, and that is in sometimes 
quoting costs and estimates based on pre-war figures. Unfortunately, prices like 
one shilling per thousand cubic foot for coal-gas and the same price for a gallon of 
petrol are to-day but reminders of a happy state of things which existed once upon 
a time **—a phrase we learn in childhood to associate with fairy tales I 

J. 8. 8. Bramb. 
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Manual of the Chemical Analysis of Bocks. By Heney S. Washington, 
Ph.D. Third Edition, revised and enlarged. 1919. New York: John 
Wiley and Sons, Ino. London: Chapman and Hall, Ltd. Price lls. 6d. net. 

This well-known work now appears in its third edition. It describes in detail 
the analysis of a typical silioate-rook, and the methods employed will give results as 
aocnrate as is possible with our present-day knowledge. The introduction is followed 
by a general discussion on apparatus and reagents, sampling, and methods. Then 
the procedure needed for determining the individual constituents is treated in detail. 
These methods can now be regarded as having been more or less standardised by use. 

There are many traps in the analysis of silicates, and it is only with the confi¬ 
dence of ignorance that these analyses have been undertaken by skilful analysts 
unprepared for the peculiar errors to which the analyses are susceptible. The 
100=k2; per cent, total is not necessarily a satisfactory check, since if one constituent 
is high, another will be proportionally low. As a result, a comparatively large 
percentage of published analyses, even where conscientiously performed, are 
altogether useless. Here are two recent analyses of the same dried clay reported 
upon commercially by two independent men. The figures are rounded to the first 
decimal: 


SiOa. TiO,. AI 2 O 3 . FesO.,. MgO. GaO. ICO. Na.,0. 

(1) 73-6 — 12*6 4*1 0-04 0*01 212 ^1-1 

(2) 51-9 1 1 17*5 8*4 4*4 3*2 3*9 1*4 7*8 


Here is another pair of analyses of another dried clay reported by the same two 
independent sources: 


SiOa. TiOa* Al20;j. FcaOj. 

(3) 630 — 6*8 3*9 

(4) 35*3 0*6 14*4 3*7 


MgO. 

CaO. 

K.O. NajO. 

Loss on 
IgniLioii. 

3-2 

5-6 

1-9 

15*6, 

8-3 

12-9 

3-5 0-9 

20*2 


The writer can guarantee that analyses (2) and (4) were conscientiously performed, 
but the differences between (1) and (2) and (3) and (4) are so great that it is incon¬ 
ceivable that even Washington’s book would be of any assistance to one of them, for 
these numbers must have been obtained by a parasite on the profession—namely, the 
guessing analyst. 

Although silicate analyses can be conducted with a high degree of accuracy, the 
methods unfortunately occupy an inordinately long time—four or five days. A great 
deal of platinum ware also is needed for the operations. This all accentuates the 
cost of a commercial analysis. The cost of platinum for chemical and other 
important work is now so high that it is time the demand for this indispensable 
metal was relieved by prohibiting its use in the manufacture of jewellery for 
ornamenting the fair sex. 


J. W. Mellob. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 

THE EFFECT OF PRESSUBE UPON THE POLENSKE AND REICHERT- 

HEISSL VALUES* 

By VINCENT H. KIRKHAM, P.I.C. 

Genuine batter fats analysed in the Government Chemical Laboratories, Nairobi, 
Britilh East Africa, invariably give very low Polenske values, and the reason for this 
was made the subject of research. 

When considering the explanation of the phenomenonj one of the first ideas 
to suggest itself was the possibility of the low atmospheric pressure affecting the 
composition of the distillate. Nairobi is situated at an altitude of about 5,500 feet 
above sea-level; the barometer generally read about 627 mm., and water boils at 
roughly 95® C. 

In order to test this theory it was only necessary to devise a means of performing 
the Beichert-Meissl-Polenske distillation under different pressure conditions, and this 
was effected by attaching a Brlihl jar to the receiver end of the condenser, and 
attaching to this jar a manometer, a bicycle valve and pump, and a Geryk vacuum 
pump. 

All corks were carefully wired down and the lid of the Briihl jar secured, when 
pressures above that of the local atmosphere were required, by the use of clamps. 

The only part of the standard apparatus which it was necessary or desirable to 
alter was the substitution of a 300 c.c. round-bottomed Jena flask, with neck cut 
down to the prescribed length, for the flat-bottomed flask normally used. 

The butter fat used in these experiments was obtained from butter made in the 
laboratories. 

Strict adherence to the prescribed conditions was observed in carrying out the 
observations, and it is unnecessary to describe here such a well-known process. The 
only points worth mentioning are that the times taken for distillation were a little 
over the twenty minutes—^generally twenty-five minutes—that at very low pressures 
much difficulty was experienced in maintaining steady ebullition, and that one devia¬ 
tion from the usual procedure was made—t.e., the 110 c.c. distillate was agitated and 
allowed to remain a few hours before filtration and titration. The reason for this 
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deviation is that a perfectly limpid filtrate is not obtained often by the usual rapid 
method, with the probable result that a trace of insoluble acid is passing into the 
filtrate. 

The experimental results obtained were as follows : 


Pressure. 

Reiohert'Meissl 

1 Polenske 

Mm. 

Value. 

I Value. 

100 

22-34 

0-19 

180 

24-43 

0-48 

250 

25-57 

0-75 

380 

26-93 

1-14 

450 

27-13 

1-61 

627 

27-60 

2-06 

760 

27-99 

2-68 

900 

28-17 

— 

1,000 

28-05 

3-40 


If these values are plotted against the pressures—and it will be seen at once that 
there is a considerable difference in the effect of pressure upon the Polenske and 
Beichert-Meissl values—the Polenske value increases steadily with the pressure, and 


the following empiijical formula represents the relationship: V 






when 


P « pressure at which Polenske value is V; p « pressure at which Polenske value is v ; 
K« constant, or pressure at which Polenske value is zero, in this case 45. 


Therefore Polenske corrected to normal pressure = 

(barometric pressure — 46) 

The variations in barometric pressure in any one locality may well lead to errors 
up to 10 per cent, of the value. In the case of laboratories situated at high altitudes 
the errors may exceed 26 per cent. Records made during seasonal depressions in the 
atmospheric pressure would, unless corrected, lead to the erroneous deduction that 
there was a seasonal depression in the Polenske value of the fat. In calculating 
adulteration the error might be very great and lead to serious consequences. 


Pressure. 

Mm. 

Reichert-Meissl. 

Polenske. 

100 

Found. 

i ; 

{ Calculated. 

Found. 

Calculated. 

22-34 

22-68 

0-19 

0-19 

180 

24-43 

24-19 

0-48 

0*48 

250 

25-67 

26-10 

0-76 

0*73 

380 

26-93 

26-23 

1-14 

1*19 

450 

27-13 

26-69 

1-61 

1*44 

627 

27-60 

27-60 

2-06 

2*07 

760 

27-99 

28-12 

2-68 

2*56 

900 

28-17 

28-60 



i,ooo 

28-05 

28-87 

1 3-40 

3*40 
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In the case of the Beicbert-Meissl onrve the diminntion of effect with increasing 
pressure suggested a logarithmic function, and trial was made of the following 
formula: 

V - (y- g) iOg jP ^ g g __ JQ 

logp 

and although the agreement is not very close it enables a correction to be applied 
which will reduce the error to a negligible amount. 

The agreement between the formulas and the experimental determinations is 
shown in the table. 


Theoretical Considerations. 

That such simple empirical formulas can express the relationship between 
pressure and Polenske and Beichert-Meissl values might lead one to suppose that 
some equally simple laws were involved. It is disappointing to find that no such 
simple explanation is forthcoming, and that the simplicity of the result under the 
complexity of the various factors involved in the performance of a Beichert-Meissl- 
Polenske distillation appears to be fortuitous. 

The fundamental difference between the Polenske and Beichert-Meissl variations 
with pressure may be attributed to the fact that, as Eegnault showed, non-miscible 
liquids vaporise independently of each other, and the proportions of each in the 
vapour phase have no relationship to the proportions present in the liquid phase, but 
are entirely dependent upon the ratio of their partial pressures and vapour densities, 

w 

W""d.P. (Nauman), 

whereas in the case of miscible liquids the proportions of each present in the vapour 
phase have a relationship with the proportions in the liquid phase, but that relation¬ 
ship is greatly affected by attractions between like and unlike molecules. In the 
simplest case, the relationship may be represented thus; 

where and x, are the fractions vaporised, and W, the masses in the liquid 
phase, and C a constant not differing much from the ratio of the vapour pressures of 
the substances at the temperature of distillation. But this simple relationship 
between the composition of the vapour and liquid phases is only true of miscible liquids 
of closely related constitution, or of other mixtures when 

P. (Zwidrti), 

and in the case of fatty acids and water the relationship does not hold good, 
particularly as butyric acid forms a maximum vapour pressure binary mixture. 

To deduce the effect of pressure upon the proportions of soluble and non-soluble 
acids in the distillate from a knowledge of vapour pressures becomes hopelessly 
involved when it is remembered that in the B.M.P. mixture there exist—(1) water; 
(2) glycerol; (3) fatty acids of very low vapour pressures (non-volatile); (4) fatty acids 
of vapour pressures sufficient to jdeld a measurable mass in the distillate, (3) and (4) 
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being insoluble or only slightly soluble in water; (5) fatty acids of high vapour 
pressure, soluble in water. 

The presence of the glycerol will reduce the partial pressure of the aqueous 
vapour, and its effect upon the partial pressures of the fatty acids will depend upon 
their solubility in glycerol The fatty acids will constitute a series of miscible liquids, 
the relative proportions of which will affect the partial pressures of each constituent; 
while the non-miscibility, partial or complete miscibility, of the individuals of the 
series with water make the problem extremely complicated. 

Molecules of all the fatty acids will occur in the distillate, and if .the series form 
a mixture comparable with simple mixtures where 

p _ mV^ + (100 - m) Pi, 

100 * 

then it is obvious that the proportions of the various fatty acids occurring in the 
liquid phase will affect the proportion occurring in the vapour phase (distillate), even 
though these various acids are not soluble in water. In other words, the Polenske 
acids must comprise oleic, stearic, palmitic, myristic, lauric, and probably capric 
(which has failed to dissolve in the B.M. acid and water) acids, in proportions 
depending to some extent upon their proportions in the liquid phase. 

I am indebted to Prof. Sydney Young for pointing out that in the particular 
case of myristic acid and water the ratio of the partial pressures does actually 
increase in proportion to the total pressure when a simple mixture of these two 
substances is subject to experiment, but that with lauric acid the ratio of the 
partial pressures does not keep pace with the increase of total pressure. In my 
experiments it has been seen that the ratio of the partial pressures of the Polenske 
acid to that of water has increased in proportion to the increase in total pressure, 
precisely as would occur if water and myristic acid were distilled. The composition 
of the Polenske acids is not well known, but the composition of butter fat is as 


follows (Brown): 

Glycerides of— Per Cent. 

Dihydroxy stearic acid . 1*04 

Oleic acid.33*95 

Stearic acid . 1*91 

Palmitic acid .40*51 

Myristic acid .10*44 

Lauric acid . 2*73 

Capric acid . 0*34 

Gaprylic acid . 0*63 

Gaproic acid . 2*32 

Butyric acid 6-23 


The oomposition of the Polenske acids might be roughly deduced from a con¬ 
sideration of the vapour pressures of the above acids at the temperature of distillation 
and the molecular proportions in which they occur. The vapour pressure of lauric 
add is something like two and a half times that of myristic acid, but there is present 
nearly four times as much myristic as lauric acid. The large proportion of palmitic 
add must also contribute its quota to the Polenske acids, and in this case it is 
probable that the ratio of partial pressure of the acid to that of water would exceed 
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the ratio of total pressure, but^ as was stated above, the behaviour of a mixture of a 
number of misoible substances cannot be predicted with accuracy, and it is remark¬ 
able that the experimental results should show that the mixture present in the RM.P. 
process with a normal butter fat yields results at different pressures of such a simple 
character, and that these results should agree with what would occur if water and 
myristic acid alone were present. 

As regards the Beichert-Meissl (soluble volatile acids), we may assume that they 
consist principally of butyric, caproic, caprylic, and possibly a portion of the capric 
acids. 

It is difficult to predict anything from a knowledge of vapour pressures. Butyric 
acid forms a mixture of maximum vapour pressure of b.-pt. 99*2® (760 m.) con¬ 
taining 20 per cent, butyric acid (vide Young, “ Fractional Distillation/’ p. 67). From 
this it might be expected that from 145 c.c. aqueous solution yielding 110 o.o. dis¬ 
tillate the whole of the butyric acid would be obtained at most temperatures, and 
that the increase in B.M. figure at higher pressures and temperatures was to be 
attributed more to the increase in caproic and caprylic acids. It is unfortunate that 
the Kirschner figures were not obtained at the same time. 

As was stated before, the relationship between the composition of vapour and 
liquid phases does in its simplest case approximate to 



when G is a constant not dissimilar to the ratio of the vapour pressures of the 
substances at the temperature of distillation. It is noteworthy that the ratio of the 
partial pressures of water and the lower fatty acids does not increase so rapidly as 
the temperature (and therefore total pressure) increases, as is the case with the 
higher fatty acids, and this fact alone explains why the B.M. figure cannot increase 
to the same extent as the Polenske when the distillation is performed at higher 
pressures (and temperatures), but no basis for a theoretical deduction of the empirical 
formula found by experiment exists. 

Conclusions, 

1. The Polenske value is a function of the pressure, and unless values are 
corrected to normal pressure serious errors are liable to be introduced. 

With butter fat the relationship is as follows: 

V.» 

2. The Beichert-Meissl value is a logarithmic function of the pressure, and the 
errors introduced by ordinary variations in atmospheric pressure are quite small. 

With butter fat the relationship is as follows : 

(t,-K)logP 
^- 

Experiments are being conducted to ascertain the partial pressures of the several 
fatty acids with water, the partial pressures of various mixtures of acids and water, 
and the effect of glycerol upon these partial pressures. 

Government Chemical Laboratories, 

Nairobi, British East Africa j 
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THE COMPOSITION OF MILK IN BRITISH EAST AFRICA. 

By VINCENT H. KIRKHAM, F.I.C.. and A. C. BARNES, A.I.O. 

No figoree have hitherto been publiehed, except in official reports, concerning the 
variations in composition of milk in tropical British East Africa. Variations in 
composition are seasonal, and it is therefore of interest to compare the varia.tions 
found to occur in the Southern mth those occurring in the Northern Hemisphere. 



Diagbam I. 


In 1913 the variations of fat and solids-not-fat during the twelve months were 
found to show a marked relationship to the variations recorded by Droop 
for samples in England, the relationship being that every variation took place in the 
precisely opposite direction every month—i.e., the graphical representations of the 
monthly variations of fat and solids-not-fat were in England the mirror images of the 
East African graphs (Nairobi Laboratory Report, 1913). 

In 1916 a more detailed investigation into the composition of milk was carried 
out, and the results are shown in the accompanying diagrams. 
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1. Pat Content. 

The variation in fat content follows closely the order discovered in 1913. The 
reason for the variations according to season appears somewhat obscure. Diagram I. 
gives a representation of the fat variations compared with the mean temperatures 
each month. No relationship is apparent. Diagram II. gives the same representa¬ 
tion of the fat variations compared with the mean temperature variations three 



^ 

Diagbam II. 

months previously. A most striking relationship is apparent. If this carious 
relationship is really of the nature of cause and effect, we have to find an explanation 
for the time interval of about three months between cause and effect. 

At first sight it would seem that the explanation was either (1) that the 
temperature affects the herbage first, and the altered composition of the grass 
subsequently alters the composition of the milk; or (2) that the temperature 
directly affects the cow, but that it takes at least three months for the altered 
metabolism of the animal to become apparent in the composition of the milk. 

Further consideration has led us to correlate this temperature variation with the 
sexual function of the cow. The period of gestation is nine months, and should the 
temperature be responsible for the coming in season of the cows, then an explanation 
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is found for the three months* interval between the ** cause” and “effect *’ upon the 
m il k . We are not in possession of the data respecting calving in the herds from 
which these samples were taken, but usually there is a rush of calving in September, 
and consequently the cows are mostly in season during November and December— 
that is, three parts of the way up the temperature rise. In England cows come into 
season in early summer—i.e., three parts of the way up the temperature rise—and this 
explanation therefore serves for both problems—the reversal in point of time in the 
two hemispheres, and the three months' interval between temperature and fat 



maxima—the variation in the composition of milk during the lactation period being 
too well known to require detailing here. 

2. Composition op the Pat. 

The daily samples of milk were set for cream, and butter was made weekly. 
Prom the bufters so obtained the Eeichert-Meissl figures in Diagram III. were found. 
It will be seen that there is a marked relationship between the percentage of fat in a 
milk and the composition of the fat. This, again, is correlated with lactation period. 
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3, Peoteins. 

This is a very constant figure, and therefore one which is of considerable import¬ 
ance when matters of adulteration are being considered. The comparatively small 
variations which occur are somewhat erratic, and are not easily correlated with any 
other observations. 

4. Milk Sugab. 

The variation in milk sugar content appears to be influenced by rainfall, though 
the relationship is not very exact and other influences are evidently at work. 


5. Monthly Avebagbb: 


Month. 

PercentageB. 

Fat. 

Solids* not-Fat. 

Total Solids. 

January . 

5-71 

9-12 

14-83 

February . 

5-46 

9-25 

14-71 

March . 

6*42 

8-99 

15-41 

April . 

6-66 

9-24 

15-90 

May . 

6*57 

9-21 

15-78 

J une . 

6-66 

9-46 

16-11 

July . 

6-27 

9-68 

15-95 

August . 

5-58 

9-63 

15-21 

September . 

5-41 

9-43 

14-84 

October . 

5-42 

9-24 

14-66 

November . 

5-66 

9-19 

14-75 

December . 

5-96 

9-32 

15-28 


The annual average for this herd of sixty odd cows is above the average for the 
country, which is: 

Fat . 5*25 per cent. 

* Solids-not-fat. 9*25 „ 

Total solids . 14*50 „ 

The cows are mostly native stock (the humped zebu), but grading is being carried out 
extensively in the country, and the effect of this upon the composition of the milk is 
not yet ascertained, though, as the quantity is undoubtedly increased, it is to be 
expected that the quality will deteriorate. Our analyses of milk from grade cows are 
not sufficient to enable us to state whether this is the case, but investigations into 
the merits of grade stock are proceeding. 

In East Africa the cows are grazing all the year round, and have no cake or corn. 


Government Chemical Laboratories, 
Nairobi, British East Africa. 


4 ^ ^ 










302 


PALMER : REFRACTIVE INDICES 


NOTE ON THE REFRACTIVE INDICES OF MIXTURES OF ISOPROPYL 
ALCOHOL AND ACETONE. 

By DOROTHY MURIEL PALMER 

Dubikg an investigation of the rednotion of acetone to isopropyl alcohol it v^as 
found that none of the standard chemical methods was of use for the quantitative 
estimation of small quantities of alcohol in the presence of excess of acetone. An 
examination of the refractive indices of mixtures of the two substances showed, 
however, that the relationship between the percentage compositions and refractive 
indices of the mixtures could be represented by a very flat curve, and it was thought 
that this might serve as a rapid method for determining the composition. 

The chief practical difficulty was due to the extreme volatility of acetone. Little 
adjustment of the refractometer could be made after placing the liquid in the 
observation cell, and the time allowed for its temperature to become constant bad 
necessarily to be short. 

The acetone was dried over calcium chloride, fractionated, purified by means of 
its compound with sodium iodide, according to the method of E. A. Werner and 
Shipsey (J. Chem, Soo>, 1913, 103, 1255), and then refractionated under a Young 
dephlegmator stillhead. The final fraction boiled at 56*45^ to 56*55° C. (barometer 
»*76*63 cm.). 

The isopropyl alcohol was prepared from this acetone by reduction with 
hydrogen in the presence of heated nickel, according to the method of Sabatier. It 
was then dried over fused sodium sulphate and fractionated three times with an 
eight-pear column. The final fraction boiled at 80° to 81° G. (barometer, 75*02 cm.). 

The readings were taken with a Pulfrich refractometer at a constant temperature 
of 22° C.| values being observed for the hydrogen C and F lines. 


OompositioD. 

Bofractive Indices. 

Per Cent. Alcohol. 

Hydrogen 0. 

Hydrogen F. 

0-0 

1-36633 

1-36296 

1-38 

1-35656 

1-36324 

1-96 

1-36661 

1-36316 . 

2-41 

1-36660 

1-36324 

3-5 

1-36701 

1-36358 

607 

1-35714 

1-36878 

8*24 

1-36764 

1-36426 

9-71 

1-36772 

1-36486 

13-49 

1-36834 

1-36492 

15-1 

1-36862 

1-36526 

16-2 

1-36871 

1-36534 

29-3 

1-36097 

1-36768 

63-8 

1-36637 

___ 

67-3 

1-36779 

1-37443 

67-3 

1-36763 

1-37416 

72-3 

1-36940 

1-37692 

89-9 

1-37226 

1-87861 

100-0 

1-87470 

1-88121 


Tax UxivxEsiTY Chemical Labobatory, 
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NOTE. 

The Editor desires to point out that the pages of the Journal a/re open for the inclusion 
of short notes dealing with analytical practice and kindred natters. Such notes 
are submitted to the Publication Committee in the usual manner. 

Analysis of drugs having powerful physiological effects is in many oases 
extremely difficult, particularly in the case of drugs extracted from natural sources, 
and which are mostly of extremely complex chemical constitution. Great success has 
recently attended the application of the spectrograph to such problems, the absorption 
spectra being in many cases in the highest degree characteristic of the substances. 
For instance, such a minute quantity of pyridine as 0*00001 grm. in 100 o.c. of aqueous 
ammonia can be readily detected. Much less than 0*5 mgrm. of strychnine, and as 
little as 3 mgrms. of cocaine have been verified* Very minute quantities of benzoic acid 
can also be identified by this method—a matter of particular interest, owing to the 
difficulty of detecting this acid. Again, 1 mgrm. of phenol is shown by its absorp¬ 
tion spectrum. A physical method which does not destroy or alter the specimen 
should be of service to the analyst who has to deal with very small quantities. 

P. Twyman. 

75a, Camden Road, N.W. 1. 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Chemical Composition of Cotton-Seed Oil. G. S. Jamieson and W. F. 
Baug'hman. (J. Amer. Chem. Soc., 1920, 42, 1197-1204.)—A sample of oil 
expressed from Sea Island cotton-seed contained 23 per cent, of saturated fatty 
acids and 72*5 per cent* of unsaturated fatty acids when separated by the lead-ether 
method. The unsaturated acids were examined by converting them into bromine 
addition compounds, and the saturated acids by fractional distillation of their methyl 
esters, and fractional crystallisation of the fatty acids isolated from the fractions. 
From the combined results the conclusion was drawn that this cotton-seed oil 
consisted of glycerides of the following acids: Myristic, 0*3; palmitic, 20; stearic, 
2; arachidic, 0*6 ; oleic, 35*2; and linolic, 41*7 per cent. C. A. M. 

Estimation of Dryj Solids-not-Fat in Separated Milk. R. Eichhoif. 

{Milchwirtsch. Zentralbl.^ 1919, [17]; Chem. Zeit. Uebersicht^ 1920, 44, 169.) 
—The fat-free dry substance in milk, according to Fleischmann’s formula, 

corresponds to r«: 2*665.100 +0*2/. If in this formula the weight of unit 

volume is replaced by the volume of unit weight—i.c., —then r = 2*665.100 

(1—r) + 0*2/. Now, 1 - r is the reduction in volume with the increase in the amount 
of r. If V represents the per cent, by volume, 2*665-(100-V)-i-0*2/. In the 
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arcBometdr described the values for the diminution in volume are multiplied by 
2*666, and the readings give the percentage of dry solids-not-fat in completely 
separated (fat-free) milk. The results agree closely with those obtained by the 
usual methods, C. A. M. 

Analysis of Saccharin. 0. Beyer. (Chem, ZeiL, 1920, 44, 437438.)— 
Saccharin, when submitted to acid hydrolysis (for this purpose the substance may 
be heated to 150® C. in a sealed capillary tube with a trace of sulphuric acid), yields 
ammonia and benzene sulphonic acid; the former may be identified by means of 
Nessler’s reagent, and the latter by the test described by Klostermann and Scholta 
{Analyst, 1916, 41, 309). j)-Sulphaminobenzoic acid does not yield these reactions. 
Saccharin may be estimated in commercial saccharin containing the para-acid (but 
no other impurity) by titrating 1 grm. of the sample with ^ potassium hydroxide 
solution, using phenolphthalein as indicator; the percentage of saccharin (a;) is 

calculated by the formula ~ where c is the number of c.c. of ^ 

alkali solution used. W. P. S. 

Analysis of Wines. W. Fresenius and L. Grunhut. {Zeitsch, anal Chem., 
1920. 69f 49-79.)—Directions are given in detail for the determination of the sp. 
gr, of wine by the pycnometer, and when the determination has been made at 
1774 ° C., tables are given for correcting the results to 16®/4® C, To estimate the 
alcohol, the contents of the pycnometer are transferred to a flask and distilled ; the 
sp. gr. of the distillate is determined, and reference to tables gives the corre¬ 
sponding alcoholic strength. Provided that the volatile acidity of the wine is 
not more than 1*2 grm. per litre (calculated as acetic acid), there is no need to apply 
a correction or to neutralise the distillate and redistil it. The sp. gr. of the 
distillation residue, after this has been diluted to its original volume, is also 
determined, and a table is given showing the weight of total solids per litre corre¬ 
sponding with different sp. grs. W. pr S. 

BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Blood Sugar Concentration and Blood Sugar Methods. H. F. Host 
and R. Hatlehof. (/. Biol Chem,, 1920, 42, 347-368.)—This paper gives the 
results of sugar estimations made on normal and pathological blood and blood to 
which known amounts of dextrose had been added. On all samples four estimations 
were made by the following methods—viz: Bang's {Biochem. Zeitsch,^ 1918, 87, 264), 
Hagedorn's (Ugesk. Lceger, 1918, 80, 1217), Myers and Bailey's modification of 
Benedict's (J, Biol Chem,^ 1916, 24, 147), and that of Folin and Wu (Analyst, 
1920. 46, 227). 

The results of these comparative estimations indicate that in the case of blood, 
substances other than dextrose affect the results obtained by each method and to a 
different extent, so that corresponding results are not in agreement. The highest 
results are given by the colorimetric methods of Benedict and Folin, while those of 
Bang and Hagedorn give approximately identical valuesi 
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All four methods yield satisfactory results for the dextrose added to the bloody 
whether normal or pathological. 

Tables are provided giving the results obtained by the four methods, and a 
shorter one showing the average and greatest errors obtained by each method. 

T. J. W. 

Proximate Analysis of Coniferous Woods. W. H. Dore. (/• Ind* and 
Eng, Chem,f 1920, 12, 476-478.)— Water: Two grms. of the fine sawdust are dried at 
100® C. Benzene Extract: Two grms. dried as above are extracted for six hours, the 
solvent evaporated, and the residue dried for one hour at 100® C. and weighed. 
Alcohol Extract: The residue from the benzene extraction is extracted for six hours 
with 95 per cent, alcohol, the solvent evaporated, and the residue weighed. CelluloBe : 
The residue from the alcoholic extraction is transferred to a Gooch crucible containing 
a cloth filtering disc and washed with water, and the cellulose is estimated by the 
method of Sieber and Walter (Chem, Absts,^ 1914, 8, 1202). Lignin : Two grms. of the 
material after extraction with benzene and alcohol are dried at about 60® C., and 
treated for three and a half hours with 20 c.c. of 72 per cent, sulphuric acid. 
This is treated first with 60 c.c. of cold water and then with 600 c.o. of hot water, 
and the residue collected in a tared Gooch crucible, washed thoroughly with hot 
water, dried, and weighed. Hemicelluloses : Except in the case of the soluble pen* 
tosans, the chlorination washings are unsuitable for the estimation of celluloses, and 
the presence of lignin derivatives interferes with the reducing sugax methods, or with 
separate estimations of mannan and galactan. Soluble Pentosans : The chlorination 
filtrates and washings from four cellulose estimations («« 8 grms.) are evaporated to 
less than 600 c,c., and then made up to that volume, and aliquot portions of 126 e.c. 
are used for the distillation of furfural. This is precipitated as phloroglucide, 
dried, and weighed, and the results calculated into xylan by Erober’s tables. 
Mannan: Schorger’s method of estimation (Analyst, 1917, 42, 362) is used. 
Oalactan : Five grms. of the material are mixed with 60 c.c. of nitric acid (sp. gr. 
1’15) and the acid evaporated to about 20 c.c. at a temperature not exceeding 87® C. 
The liquid is diluted with hot water to about 75 c.c. and filtered, and the residual 
cellulose washed until the filtrate is colourless. The filtrate and washings are 
evaporated at 87® G. to about 10 c.c., and this residue is set aside for several days for 
the mucic acid to crystallise, the liquid being finally diluted with 20 c.c. of cold water. 
The crystals are washed with 20 c.c. of cold water (to dissolve other crystals, possibly 
of oxalic acid), allowed to stand for twenty-four hours, collected on a tared Gooch 
crucible containing asbestos, washed successively with 60 c.c. of water, 60 c.o. 
of alcohol, and finally with ether, dried at 100® C. for three hours, and weighed. The 
weight multiplied by 1*2 gives the amount of galactan. C. A. M. 

Properties of an Enzymic Extract (Polyzime) as compared with Halt 
Diastase. J. TakamineJunM and K. Oshlma. (J. Amer. Chem, Soc., 1920, 42, 1261- 
1266.)—An aqueous extract of diastatio enzymes, containing several other enzymes, has 
been prepared by cultivating Aspergillus oryza on media consisting mainly of wheats 
bran, and is termed “ polyzime.*' The diastatio power of this preparation does not 
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decrease at temperatures below 40® 0., and the enzymic activity remains unimpaired 
for more than six months when kept below that temperature. Starch is most readily 
liquefied by polyzime in neutral or slightly acid solution, the optimum temperature 
being 60® C. for a digestion of thirty minutes to two hours, and 40® C. for twenty- 
four hours* digestion. The preparation is three to five times stronger than ordinary malt 
extract in its amyloclastic power, as tested by Wohlgemuth^s method, but has a 
weaker saccharifying power, as shown by Lintner’s method. C. A. M. 

Estimation of Hydrocyanic Acid from Beans. A. Czapskl. {Zeitsch. afuzl. 
Ghem,t 1920, 69i 80.)—ParaflSn wax is sometimes added to the contents of the 
distillation flask in the distillation of hydrocyanic acid from cyanogenetic beans in 
order to prevent excessive frothing. The author finds that the wax hinders the 
distillation of the acid, and less than one-half of the quantity actually present is found 
in the distillate. W. P. S. 

Estimation of Mangranese in Biologfical Material. C. K. Reiman and 
A. S. Minot. (/. Biol Chem,, 1920,42, 329-345.)—The tissue or blood is placed in a 
quartz beaker and heated on a sand bath until thoroughly dry. The beaker is then 
placed over a burner in such a manner that the mouth is most strongly heated, 
until all tarry matter is destroyed, and is finally placed in an electric furnace at 
600® to 700® C. until nearly all the carbon has disappeared. 

To the residue about 3 grms. of a mixture of sodium and potassium nitrates is 
added, followed by 10 c.c. of sulphuric acid and 5 c.c. of hydrochloric acid, when the 
beaker is gradually raised in temperature to a cherry-red heat. If a large amount of 
carbon be left, a few c.c. of hydrochloric, nitric, and sulphuric acid should be 
added, and the fusion repeated. When cooling, the beaker should be rotated in order 
to prevent the fusion solidifying into a large cake. Fifty c.c. of water are added, and 
the beaker heated upon a sand bath until the contents have dissolved, when the 
solution is filtered. To the solution 1 c.c. of concentrated nitric acid is added, about 
0*3 c.c. of 2*5 per cent, silver nitrate solution, and about 0*5 grm. of potassium per¬ 
sulphate ; the mixture is then gently warmed for ten minutes. 

A standard solution of potassium permanganate is prepared, completely reduced 
by the addition of sulphurous acid, and portions of known volume treated with nitric 
acid, silver nitrate, and potassium persulphate as above; finally, the pink colour 
is developed by gentle heating. In this manner a series of Nessler tubes containing 
from 0*002 to 0*025 mgrm. of manganese is prepared, and used for comparison with the 
solution to be estimated. 

The method is a modification of the one devised by Bertrand {Compt, rend,, 
1905, 141, 1255, etc.), and yields more accurate results than the original method. 
The authors had much difficulty in obtaining apparatus free from manganese, and 
recommend that the beakers, etc., employed should be frequently submitted to blank 
tests during the course of the work. Tables are furnished comparing the results 
obtained by the present method and Bertrand’s original method, the manganese 
content of normal and pathological human blood, and of various human viscera. 

T. J. W. 
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Method for the Determination of Methamoglobin and HaBmofirlobin in 
Blood. W. S. HcEUroy. (/. Biol, Chem., 1920, 42, 297-300.)—One o.c. of oxalated 
blood is transferred to a 50 c.o. flask containing 20 c c. of distilled water. One c.c. 
of 4 per cent, potassium ferrioyanide solution is added, and the flask is shaken 
to insure thorough mixing. After standing for five minutes the solution is diluted to 
50 C.C., mixed, and the colour compared with a standard solution of methamoglobin 
10 or 15 mm. in length in a colorimeter. The result gives the total hasmoglobin 
(haBmoglobin + methsemoglobin) in grms. per 100 c.c. of blood. A further portion of 
the same blood is used to determine the oxygen capacity by the Van Slyke method 
(/. Biol, Chem., 1918,33, 127), and from this the hasmoglobin content is calculated in 
grms. per 100 c.c. 

The difference between the total hsamoglobin ” and the haemoglobin gives the 
methaBmoglobin content of the blood. 

The standard solution of methaemoglobin is prepared from normal oxalated 
ox blood by the above method, using ten times the volumes given, and the haemo¬ 
globin content is calculated from the oxygen capacity experimentally obtained. 
Should the standard be darker in colour than the solution under examination, it 
is diluted until the colours are approximately of the same intensity before com¬ 
parison in the colorimeter. The method gives results rapidly and accurately. 

T. J. W. 


Detection of Urea. J. F. A. Pool. (Pharm, Weekblad^ 1920, 20, 178; 
Chem, ZeiL Uebersicht,, 1920, 44, 165.)—When microscopic sections of soya beans are 
placed on a gelatin plate containing about 2 per cent, of urea and an aqueous extract 
of yeast, the urease in the beans decomposes the urea into ammonium carbonate, the 
calcium carbonate and calcium phosphate of the yeast are precipitated in amorphous 
condition, and colorations are produced on the surface of the plate (Beijerinck). In 
the absence of yeast, a plate containing 2 per cent, of agar-agar, 2 per cent, of urea, 
and a little phenolphthalein may be used for the detection of urease. Conversely, 
urea may be detected by this means in water, urine, etc. A small quantity of the 
liquid under examination is rendered neutral to phenolphthalein and boiled with 
2 per cent, of agar-agar. The mass is poured on to a clock glass, a section of 
a soya bean applied to it after solidification, and the glass covered. In the 
presence of urea ammonia is liberated, and a red coloration spreads over the 
surface of the bean. In this way it is possible to detect 1 mgrm. of urea in 1 c.c. 
of liquid. C. A. M. 

Determination of Vitamine. R. J. Williams. (/. Biol. Chem., 1920, 42, 
259-265.)—The author has previously shown that the anti-beri-beri vitamine is 
necessary for the nutrition of yeast (/. Biol. Chem,^ 1919, 38, 465), and this fact has 
been adapted to the estimation of the amount of vitamine present in solution. The 
rate of growth of yeast and the number of cells produced from one cell under 
standard conditions in eighteen hours is directly proportional to the amount of 
vitamine present. 

This microscopical method, although yielding good results, is troublesome, and 
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the following gravimetrio method, which yields more accurate results, has been 
adopted: The culture solution is of the usual type, containing cane sugar, 
asparagine, and various salts in water; 100 c.c. of this solution are placed in a 600 c.c. 
flask, the solution to be tested added, and the whole diluted with water to 110 c.c. 
The flask is plugged with cotton-wool, sterilised, and cooled to 30^ C. 

A suspension of fresh pressed yeast is made containing 0*3 grm. in 1 litre of 
sterile water, well shaken, and 1 c.c. is introduced into the culture medium with a 
sterile pipette. The flask is placed in an incubator at 30^ C. for eighteen hours, and 
the growth is then stopped by the addition of a little formalin. The yeast is filtered 
off through a weighed Gooch crucible, washed with water and alcohol, dried at 103® C., 
and weighed. The increase in weight over that of a blank determination is directly 
proportional to the vitamine solution added. The “ vitamine number " of a material 
is defined as the number of mgrms. of yeast produced by the addition of its extract 
computed to 1 grm. of the original material tested. 

A discussion of the method is given, in which it is shown that the vitamine to 
bjB tested must be in solution, that foreign organisms present in the yeast offer no 
serious handicap to the working of the method, and that the usual substances present 
in vitanaine solutions do not accelerate the growth of the yeast. T. J. W. 


ORGANIC ANALYSIS. 

New Method for the Estimation of Acetic Acid in Acetates. 0. A. Pickett. 

(7. Ind, and En^i Ohem,^ 1920, 12, 370-371.)—The acetate is distilled with xylene in 
place of the water used in the usual method ; 2*5 grms. of the acetate are mixed with 
30 c.c. of water, 20 c.c. of 85 per cent, phosphoric acid, and 350 c.c. of xylene, and the 
mixture is distilled until only a thin film of xylene remains on the surface of the 
phosphoric acid solution in the distillation flask. The total distillate is then titrated. 
If the sample contains chlorides, allowance must be made for the hydrochloric acid 
in the distillate. W. P. S. 

Modification of the Van Slyke Method for determiningr Argfinine. 
A. £. Koehler. (7. Biol, Chem,^ 1920, 42, 267-268.)—-Previous work by various 
experimentalists {Am, 7. Physiol, 1908-09, 23, 194) has shown that arginine liberates 
one-half of its nitrogen as ammonia when boiled with concentrated alkali, and the 
apparatus described was devised to overcome the bumping produced when boiling 
such a solution. The apparatus consists of a flask for containing the boiling solution 
fitted with a long vertical reflux condenser and an inlet tube so arranged that a current 
of air may be drawn through the liquid after first passing through a wash bottle. To 
the top of the condenser is fitted an exit tube connected to a wash bottle containing 
the standard acid for absorbing the evolved ammonia, and the exit tube from this 
wash bottle is connected to a filter pump. 

A slow current of air is passed through the apparatus during the heating and 
boiling of the solution, and this serves to prevent bumping and also to convey the 
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liberated ammonia into the standard acid. By using acid the value in o.o« 
neutralised is equal to the mgrms. of nitrogen in the ammonia absorbed. 

T. J. W. 

Comparative Method of det^rmininsr the Heat of Carbonisation of Coal. 
6 * Weyman. (/• Soc. Chem. Intd.^ 1920, 39» 166>169t.) —It is found in practice that 
the rate at which coal can be passed through continuous vertical retorts with efficient 
coking and with the same supply of heat to the heating flues varies up to 30 per cent, 
according to the type of coal used. To determine this variation experimentally, the 
author used a fireclay furnace, 8 inches in external diameter, enclosed in a metal 
vessel, from which it was separated at the sides and bottom by asbestos packing. 
A crucible containing 1 kgrm. of copper was placed in the furnace, and the metal 
melted by a blowpipe operating through an aperture in the vessels and lining; when 
the copper was molten the blowpipe was withdrawn, the hole packed with asbestos, 
and the asbestos lid placed in position. As soon as the first crystals of copper 
appeared, or when the temperature of the copper fell to some predetermined tempera¬ 
ture (as read by a pyrometer), a thin steel tube containing a weighed quantity of the 
powdered coal was thrust into the middle of the copper. The tube communicated 
with a wash bottle and with a meter which was read every minute until the evolution 
of gas had practically ceased. The tube was then removed, and the pellet of coke 
examined. Experiments with different coals showed that the method yielded con* 
sistent results and gave a true indication of the comparative amounts of heat required 
to carbonise the coals. W. P. S. 

Analysis and Composition of Cresylic Acid. J. J. Fox and H. F. Barker. 

(J. Soc. Ghcm. Ind.f 1920, 39, 169-172t.)— The phenol present may be estimated by 
a process described previously by the authors (Analyst, 1917, 42, 329), whilst 
Baschig’s mbthod (ibid,, 1900, 25, 298) is trustworthy for the estimation of 
mcresol. Another method for estimating m-cresol consists in treating about 
1 grm. of the mixed cresols with a solution of bromine in carbon tetrachloride, 
removing the solvent at a temperature below 50^ C. under reduced pressure, 
and determining the increase in weight due to bromination. 7?i*Cresol yields 
a tribromo derivative, whilst phenol, o-cresol, and p-cresol yield dibromo derivatives. 
If W is the weight of bromo derivative obtained from 8 grms. of the mixed cresols, 
the precentage of m-cresol is (lOOTF—246’3)/0’731. A modification of Ditz and 
Gedivoda’s method (ibid,, 1900, 26, 74) may also be used for the purpose. About 1 
grm. of the cresol is mixed with 5 o.o. of 2N sodium hydroxide solution and 
diluted to 200 c.c.; 10 o.c. of this solution are then treated with an excess (100 o.o.) 
of a mixture of equal parts of potassium bromide solution and potassium 
bromate solution, and 10 c.c* of hydrochloric acid. After the addition of 20 o.o. 
of 10 per cent, potassium iodide solution (this is added under conditions which 
prevent loss of bromine vapour) the mixture is placed aside for one hour and the 
excess of iodine then titrated. One grm. of m-cresol absorbs 4*444 grms. of 
bromine, whilst 1 grm. of o-eresol or p-cresol absorbs 3*080 grms. If Br is the 
actual weight of bromine absorbed, the percentage of m-cresol in a mixture is 
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<100Br-308)/l*364. The data obtained in the above three methodB in conjunction 
with the sp. gr. afford the meana for determining the o-cresol and p-cresol in a mixture 
of cresols. The sp. gr. at 16*5®/15*6® 0. of phenol is 1*0774, of o-cresol 1’0516, 
and of m-cresol and jp-cresol 1*0388. The formula connecting sp. gr. with composi¬ 
tion is r 

Sp. gr. == [1*0774 X P +1*0888 x ikf +1*0516 x 0 +1*0388 (100 ~ P - M - 0)]/100, 

where P, JbT, 0, and (100 - P - ilf - 0) are the percentages of phenol, ?ri-cre8ol, o-cresol, 
and 2 >-cresol respectively. This expression simplifies to 0*0386P + 0*01280«100 
(sp. gr.-1*0388), in which 0 is the only unknown quantity. If phenol is not 
present, the equation is simply 0*91280 = 100 (sp. gr. -1*0388). Approximate results 
for o-cresol and ^cresol may be calculated from the refractive index at 50® 0. of a 
mixture of cresols ; the refractive index of o-cresol is 1*5309, of w^cresol 1*5266, and 
of jp-cresol 1*5260. The percentage of o-cresol (0) is given by the formula— 

0 = (lOOn^ ~ 0*0006ilf -152*6)/0*0059, 

where M is the percentage of 7w-cresol and Wn the observed refractive index at 50° C. 
Analyses of cresylic acids are recorded showing that the proportions of the different 
constituents vary considerably in different makes. W. P. S. 

Colour Changres of the Diphenylamlne Reaction. E. M. Harvey. (/. Auier, 
Chem. Soc,, 1920, 42, 1245-1247.)—Three distinct colorations may be produced in the 
diphenylamine reaction for nitric nitrogen, the nature and intensity of these 
colorations varying with the concentration of the sulphuric acid. In testing plant 
tissues for nitric nitrogen the best coloration is obtained when the concentration of 
the sulphuric acid is kept at about 72 per cent. It is also necessary to avoid variations 
of temperature in making a series of tests. For micro-chemical purposes the 
following modified reagent has the advantage that additional moisture^will not affect 
the optimum conditions for the maximum coloration: Diphenylamine, 0 05 grm. ; 
96 to 96 per cent, sulphuric acid, 7*5 c.c.; and 10 per cent, potassium chloride 
solution, 2*5 c.c. C. A. M. 

Analysis of Hydrogrenated Oils. A. Griin. {Che7n. Uvisvhau., 1920,26,101; 
Chem, Zeit, Uebersicht, 1920, 44, 171.) —A trustworthy method of distinguishing 
between hydrogenated marine animal oils and hydrogenated rape oil has been based 
upon the determination of the molecular weights of the fatty acids of lower b.-pt. 
fractioQated under reduced pressure. Only the hydrogenated marine animal oils 
contain acids with molecular weight lower than that of palmitic acid, whilst 
hydrogenated rape oil yields no acid fraction with molecular weight exceeding 201. 
In the presence of a fat of the coconut oil group, which may be recognised by the 
higher proportion of caprylic and laurio acid, the above method is untrustworthy. 
Hydrogenated marine animal and rape oils may be distinguished from other 
hydrogenated oils by containing a larger proportion of behenic acid or of other acids 
with higher molecular weight than stearic acid. In this case the least soluble fatty 
acids are separated by fractional crystallisation from various solvents, and their 
molecular equivalent determined. C. A. M. 
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Critical Study of Methods for the Detection of Methyl Alcohol. A. 0* 
Oettler. (/. Bioh Chem., 1920, 42, 311-328.)—The author has examined hfty-eight 
tests described in the literature by employing them with the distillates from a number 
of liquors to which known amounts of methyl alcohol were added ranging from nil 
to SO per cent., in addition to five typical confiscated methyl alcohol liquors—a total 
of eighteen. The various reactions are divided into two groups: (A) Those in which 
the methyl alcohol must be oxidised to formaldehyde before testing, and (B) those in 
which the methyl alcohol is tested for directly. 

On the whole, the former class yields more reliable and sensitive reactions, and 
is subdivided according to the class of compound with which the formaldehyde reacts 
—r.^., phenylhydrazines, phenols, alkaloids, proteins, amines, and miscellaneous 
substances. 

The most satisfactory and sensitive reactions are: (a) Phenylhydrazine-ferric 
chloride-hydrochloric acid, (b) phenylhydrazine-sodinm nitroprusside-sodium 
hydroxide, (c) apomorphine-sulphuric acid, (d) peptone-ferric chloride, (e) reduced 
fuchsine-sulphuric acid and two crystal-producing tests, (/) ^ naphthol-hydrochloric 
acid, and (g) hexamethylenetetramine-mercuric chloride. 

The five colour reactions are sensitive to 1 in 200,000, but the crystal-forming 
reactions are reliable down to 5 per cent, of methyl alcohol, and in solutions contain¬ 
ing less than this amount the alcohol must be concentrated by. fractional distillation. 

Of the reactions classed under the heading of Group (B), only two out of twelve 
appear to be reliable and easily performed. These are—(%) boiling for seven hours 
with hydroxylamine and potassium hydroxide under a reflux condenser, when cyanide 
is produced and may be tested for in the usual way, and (i) determination of the 
sp. gr. and refractive index of the solution. The former test is very sensitive, 
while the latter is reliable for not less than 5 per cent, of methyl alcohol, and is 
liable to interference by the presence of substances other than ethyl and methyl 
alcohols and water. 

Detection of methyl alcohol in liquors: 100 c.c. of the liquor are neutralised with 
sodium carbonate to phenolphthalein, and slowly distilled until 50 c.o. of distillate are 
collected. This is divided into two portions of 30 c.o. and 20 c.o., the latter being 
tested directly by the above reactions (h) and (i). To the 30 c«c. portion of distillate 
100 c.c. of 10 per cent, sulphuric acid are added, followed by 6 grms. of potassium 
diohromate, and the whole allowed to stand ten minutes. The flask is connected to 
a condenser and distilled, so that about 80 c.c. of distillate are collected in one hour. 
This distillate contains most of the acetaldehyde and is rejected, and distillation then. 
continued somewhat more rapidly until about 60 c.o. are obtained. This fraction, 
which contains nearly all the formaldehyde, is then tested by|the above reactions 
in the following sequence: (6), (c), (d), (e), (gr), (/). A definite reaction withone 
or two of these tests only may be due to foreign substances, but if methyl alcohol 
was originally |Sresent, all the results obtained will be positive. 

Detection of methyl alcohol in tissues: 500 grms. of tissue are finely ground and 
placed in a large distillation flask with 500 c.c. of water. Sulphuric acid is added 
until a distinctly acid reaction is produced, and the mixture is then distilled in a 
current of steam. Three hundred c.c. are collected, neutralised, and again distilled 
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slowly, this distillate being oxidised as above, when subsequent distillation gives all 
the formaldehyde in the first 40 c.c. The final distillate is then tested by the same 
reagents as given above under examination of liquors, omitting the hexamethylene¬ 
tetramine merourio chloride test. 

Pull details are given for the preparation and employment of the various reagents, 
which are classed according to their reliability, sensitiveness, and ease of application. 

T. J. W. 


Estimation of Nitro Groups by Youngr and Swain’s Method. L. Des- 
vergfnes. [Ann, Chim. attal, 1920, 2, 141-143.)—This method (Analyst, 1897, 22, 
829), in which the nitro group is reduced with stannous chloride and excess of the 
latter titrated with iodine solution, yields trustworthy results with many organic 
nitro compounds; in the case of nitrophenols, nitrocresols, and nitronaphthalenes, 
however, the results obtained are too low. The author uses more alcohol (50 c.c.) 
than is prescribed by Young and Swain for dissolving the substance previous to the 
reduction. W. P. S. 

Dlazometric Estimation of Phenol and of Certain of Its Homologues. 
R. M. Chapin. (/. Ind. and Eng, Chem,, 1920, 12, 568-670.)—The method depends on 
the quantitative coupling of phenols (phenol, cresols, xylenols) with diazonium salts to 
form insoluble hydroxyazo compounds. The reagent used is prepared by dissolving 
14 grms. of p-nitraniline in 400 c.c. of water and 70 c.c. of concentrated nitric acid, 
beating the solution on a water-bath for two hours, allowing it to cool overnight, then 
filtering and diluting the filtrate to 1 litre; a portion of this solution is mixed with 
an equal volume of 1 per cent, sodium nitrate solution five minutes before it is 
required for a titration. This diazo solution may be standardised against /i^-naphthol. 
For the estimation, 20 c.c. of an approximately ^ phenol solution are mixed with 
60 c.c. of 10 per cent, sodium acetate solution, the mixture is neutralised with 
acetic acid, 10 c.c. of 30 per cent, basic lead acetate solution are added, and the 
diazo solution is run in from a burette with stirring. A further 10 c.c. of basic lead 
acetate solution is added as each 10 c.c. of the diazo solution is used. Wbon the end 
of the reaction is near, as shown by spot test with drops of diazo solution and phenol 
solution respectively, the mixture is left at rest for two minutes, again stirred, and 
the point of a folded filter is immersed in the mixture. Two small quantities of the 
liquid passing inwards into the filter are transferred to a test-plate, and one is tested 
with phenol solution and the other with diazo solution. If no colour develops in 
either, a drop of 25 per cent, sodium hydroxide solution is added to each. If the 
end-point is at some distance on either side, the distinction is sharp, but if it is near, 
a strong coloration may appear in both tests. The titration may be continued until 
the end-point is clearly passed, and the limits thus coarsely defined are narrowed 
down by subsequent titrations. W. P. S. 

Durability of Exterior Varnishes compared with their Physical and 
Chemical Analyses. W. T. Pearce. (/. Ind, and Eng. Ckem., 1920, 12, 552-666.) 
—The physical tests made were viscosity, sp. gr., and time of drying of the 
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varnifib, and the elasticity, brilliancy, and resistance to moisture of the dry film ; the 
working characters of the varnishes under the brush were also noticed, and varnished 
wooden surfaces were exposed in the open air, observations of their surface, etc,, 
being made at the end of nine and twelve months respectively. The chemical 
analysis included estimations of the thinner, petroleum products in the thinner, non¬ 
volatile matter, and ash, resin, and oil. Comparison of the results and data obtained 
showed that there is a relationship between the viscosity, surface, elasticity, moisture 
test, etc., and the service (exposure) test. W. P. S. 


INORGANIC ANALYSIS. 

Titration of Ammonium Hydrogen Fluoride. W. S. Chase. (/. Ind, and 
Ejig, ClievUf 1920, 12, 567-568.)—Direct titration of ammonium hydrogen fluoride yields 
untrustworthy results owing to the fact that all the usual indicators are useless in 
the presence of free hydrofluoric acid. If, however, the hydrofluoric acid is pre¬ 
cipitated by the addition of calcium chloride, the equivalent quantity of hydrochloric 
acid liberated may be titrated, using methyl orange as indicator. About 6 grms. of 
calcium chloride dissolved in 75 o.c, of water are added to 1*4 grms. of the fluoride 
dissolved in 125 c.c. of water, the mixture is stirred for one minute, and then titrated 
without filtration. W. P. S. 

Rapid Method for the Estimation of Arsenic in Commercial Sulphuric 
Acid. A. A. Kohr. {J. Ind. and Eng. Chem., 1920, 12, 580-581.)—-To estimate the 
arsenious acid present, 20 grms. of the sulphuric acid are diluted with a small 
quantity of water, methyl orange is added, and the mixture neutralised with saturated 
sodium carbonate solution, but the indicator must still exhibit a very faint pink 
coloration; 2 grms. of sodium hydrogen carbonate are then added, the solution 
diluted to 250 c.c., and titrated with ^ iodine solution. For the estimation of 
arsenic acid, another portion of 20 grms. of the sulphuric acid is heated at 105® C. 
for one hour (this will remove nitrous and nitric acids), then diluted and treated with 
a slight excess of saturated sodium carbonate solution (red coloration with phenol- 
phthalein); the mixture is boiled, filtered, and the filtrate treated with 3 grms. of 
sodium hydrogen carbonate, 150 c.c. of concentrated hydrochloric acid, and 1 grm. of 
potassium iodide. After five minutes the liberated iodine is titrated with ^ thio¬ 
sulphate solution; each c.c. of the latter is equivalent to 0*00495 grm. of ASjOg present 
in the arsenic form. The sum of the results of the two estimations gives the total 
quantity of arsenic as arsenious acid. Copper interferes with the estimation of the 
arsenic acid, and if an appreciable quantity of this metal is present it should be 
estimated and an allowance made for its amount; 1 molecule of copper liberates 
1 molecule of iodine from potassium iodide. W. P. S. 

Influence of Atmospheric Oxygen on the lodimetric Estimation of 
Chromium. 0. Meindl. (Zeitsch. anal. Chem., 1919, 68, 529-547.)—The statement 
of Wagner that potassium dichromate shows an increased iodimetric activity when 
subjected to the direct action of hydriodic acid has been confirmed, and has been 
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shown to be due to “activation’* of the oxygen in the primary reaction between the 
ohxomic acid and hydriodic acid. The more slowly this reaction proceeds the greater 
is the induced activity, so that variable results are obtained under different conditions. 
Hence Zulkowsky’s method (/. prakU Chcm*^ 1868, 103f 351) is unsuitable for the 
accurate standardisation of iodine solutions. G. A. M. 

Estimation of Nitrates and Nitrites in Sulphuric Acid. L. Sefton. 
{Chem. Trade J., 1920, 66, 765-767.)—The diphenylamine test for nitrates is useless for 
the examination of battery acid, since the characteristic blue coloration is given by 
nitrites, iron, and arsenates, and by sulphuric acid itself. Denigds’s strychnine 
reagent gives satisfactory results if applied as follows: Five c.c. of a 1 per cent, 
solution of strychnine sulphate are mixed immediately before use with 5 c.c. of 
concentrated hydrochloric acid, and reduced by treatment for ten minutes with 
4 to 5 grms. of amalgamated zinc. Ten c.c of the battery acid (sp. gr. about 1*28) 
are mixed with 0*5 c.c. of the reagent, and then with 10 c.c. of concentrated 
sulphuric acid (sp. gr. 1*83). In the presence of nitrates or nitrites a pink coloration, 
which is permanent for several hours, will develop. The reaction is unaffected 
by 0*005 to 0*01 per cent, of ammonia, arsenic, copper, or chlorides. A solution 
containing 0*005 per cent, of iron gives an orange coloration which interferes with 
the test. The method will detect 1 part in 6,000,000 of nitrates or nitrites, and is 
more stable than the coloration given by brucine (0*2 grm. in 100 o.o. of pure strong 
sulphuric acid); the latter reaction is not affected by 0*005 to 0*025 per cent, of iron, 
arsenates, arsenites, chlorides, copper, or ammonia. In solutions of acid of sp. gr. 
below 1*7, nitrites react to the same extent as nitrates, but nitrites in solutions 
of sp. gr. 1*83 have no effect on the reagent. The most suitable sp. gr. of acid for 
applying the test is 1*65 to 1*7, and the speed of the reaction is increased by raising 
the temperature. The reagent should be freshly prepared for each test. In fresh 
electrolytes the method is sensitive to 1 part in 5,000,000, and in used electrolytes 
to 1 part in 400,000. A more sensitive reagent is prepared by dissolving 1 grm. 
of brucine in 2 c.c. of concentrated sulphuric acid, and mixing the solution with 
50 0 . 0 . of water immediately before use. Of the dilute solution, 5 c.o. are mixed with 
10 drops of concentrated sulphuric acid, and reduced by treatment for five to ten 
minutes with 4 or 5 grms. of amalgamated zinc. Two c.c. of the resulting solution 
are used for each test. For the detection of nitrites the most satisfactory reagent is 
prepared by dissolving 2 grms. of dimethylaniline in 3 o.o. of strong hydrochloric 
acid and 25 c.c. of water; 3 drops of the reagent are added to 25 to 30 c.c. of the 
battery acid, and the mixture allowed to stand for ten to thirty minutes. The 
yellow coloration produced in the presence of nitrites is compared with standards 
under similar conditions. The test is capable of detecting 0*0001 per cent, of 
nitrites in fresh or 0*0004 per cent in used, battery acid, and is not affected by 
the presence of 0*005 to 0*1 per cent, of any other imparities. G. A. M. 

Short Commercial Analytical Methods for the Determination of Purity 
of Important Chemicals used in Pyrotechnics. H. B. Faber and W. B. 
Stoddard* (/. Ind. and Eng. Chem., 1920, 12, 676-578.)~-Small amounts of sodium 
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nitrate in potassium nitrate may be estimated by precipitation as oessium-sodiom- 
bismuth nitrite {cf. Ball, Analyst, 1910, 35, 81). To estimate aluminium in 
aluminium flake or powder, 8 grms. of the sample are mixed in a fireclay crucible 
with 100 grms. of litharge and 30 grms. of borax, and the mixture is covered with a 
layer of 26 grms. of borax glass. The mixture is fused for twenty minutes at a bright 
red heat, cooled, the lead button separated from the slag, and weighed. The weight 
oi the lead multiplied by 0*0872 gives the weight of the aluminium. The quantity of 
pure nitrate in a sample of commercial nitrate may be estimated by beating 1 grm. 
of the sample with 6 grms. of ignited tungstic anhydride; oxygen and nitrogen 
oxides corresponding empirically with are liberated, and the amount of nitrate 
may be calculated from the loss in weight. W. P. S. 

Sensitiveness of Qualitative Reactions. I. Potassium. 0. Lutz. {Zeitsoh. 
anal, Chem., 1920, 59, 145-165.) —With the object of obtaining a uniform view of the 
sensitiveness of various reagents for potassium, the author suggests that the tests 
should be made as far as possible under the same conditions. The following are the 
results found by treating 6 o.c. of potassium chloride solution with the various 
reagents, the temperature being 18® C. in each case, and the observation made after 
five minutes’ contact; the figures represent the lowest concentration at which 
potassium can be detected: Perchloric acid, 1 : 435 ; phosphomolybdic acid, 1 : 661 J 
platinum chloride, 1 : 687 ; sodium borofluoride, 1 : 970 ; aniline hydrosilicofluoride, 
1 : 1,022 ; sodium tungstate, 1 : 2,170 ; phosphotungstic acid, 1 : 2,809 ; sodium cobalt 
nitrite, 1 : 25,000 ; sodium bismuth thiosulphate, 1 : 67,000 ; sodium picrate, 1 : 840 ; 
sodinm-naphthol sulphonate, 1 :1,022 ; sodium hydrogen tartrate, 1 : 1,050. It is also 
the results might be expressed in actual weights of potassium; for 
instance, perchloric acid will detect 1 part of potassium in 435 parts or 11 x 10“ ^ grm. 
of potassium. W, 

Preparation of Sodium Amalgam in Flakes. A. D. Hirschfelder and 
M. C. Hart# {J. Ind. and Eng, Chem.f 1920, 12, 499.)—A simple method of pre¬ 
paring flocculent sodium amalgam for organic work is to pour the melted amalgam 
slowly into xylene or kerosine, which is rapidly agitated by an electric stirrer. The 
flocculent deposit is dried on a porcelain plate in a current of air, and may then be 
readily pulverised. C. A. M. 

Estimation of Minute Quantities of Oil in Sulphur. L. S. Bushnell 
and H. S. Clark. («/. Ind, and Eng, Chem,, 1920, 12, 485.)—-About 50 grms. of the 
powdered sulphur are shaken in a closed flask with about 50 c.c. of redistilled 
petroleum spirit at intervals of thirty minutes for several hours, and the extract then 
decanted through a filter. This treatment is repeated until the whole of the sulphur 
has been extracted, and the united extracts are then placed in a Wiley extraction 
apparatus in which has been suspended a roll of sheet copper foil (4 ins. x 15 ins.), in 
which no two points of the surface of the metal come in contact. This copper coil is 
cleaned with dilute nitric acid, washed with water and alcohol, and dried with ether 
before use. On boiling the petroleum spirit the whole of the dissolved sulphur will 
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be deposited on the copper, and the solvent is then filtered, the filtrate and washings 
evaporated, and the residue of oil weighed. C. A. M. 

Application of the Rotating^ Zinc Redactor to the Estimation of 
Molybdenum. W. Scott. {J- Ind, and Eng. Ckem.^ 1920, 12, 578-580.)—Molybdio 
acid in dilute sulphuric acid solution is reduced readily by means of a rotating zinc 
cylinder {cf. Analyst, 1920, 60), and there is no need to use a current of electricity, 
llie temperature of the solution should be between 20® and 80® C., and when the 
reduction is complete the mixture is titrated in the same vessel with standardised 
permanganate solution. If desired, the reduced molybdenum solution may be trans¬ 
ferred to another vessel containing iron alum solution and phosphoric acid before 
titration; in this case the presence of the iron alum and phosphoric acid is essential. 

W. P. S. 


Estimation of Zirconium in Steel. G. E. F. Lundell and H. B. Knowles. 

(/. Ind. and Eng. Chetn., 1920, 12, 562-567.)—A method is given for the estimation 
of silicon, aluminium, titanium, and zirconium in steels which may possibly contain 
tungsten, chromium, vanadium, phosphorus, molybdenum, copper, nickel, cobalt, 
uranium, and cerium. Five grms. of the steel are dissolved in hydrochloric acid with 
the addition of a small quantity of nitric acid, the solution is evaporated to dryness, 
the residue baked, dissolved in dilute hydrochloric acid (1 : 1), the insoluble silica is 
collected, ignited, weighed, evaporated with hydrofluoric acid, and any remaining 
residue dissolved after fusion with potassium pyrosulphate. The hydrochloric acid 
solution is evaporated to a syrup, taken up with 40 c.c. of hydrochloric acid (1:1), and 
extracted with ether to remove most of the iron and molybdenum. The acid solution 
is heated to expel dissolved ether, the residue recovered from the silica is added, the 
solution. oxidised with nitric acid, dilated, cooled, and treated with an excess of 
20 per cent, sodium hydroxide solution. The precipitate is collected on a filter, 
dissolved in hydrochloric acid, again precipitated, and collected. (Filters from which 
precipitates have been dissolved should be ignited, the ash fused with sodium 
carbonate, washed with water, then dissolved in hydrochloric acid, and the solution 
added to the main bulk.) Estimation of Aluminium: If chromium and uranium are 
absent, the united filtrates from the sodium hydroxide precipitation are acidified 
with hydrochloric acid, boiled, and rendered just ammoniacal. Aluminium is 
precipitated as hydroxide contaminated with phosphate; the precipitate is collected, 
dissolved in hydrochloric acid, the solution diluted to 50 c.c., rendered ammoniacal, 
then acidified with nitric acid, heated to 50® C., and the phosphoric acid separated 
as ammonium phosphomolybdate. After filtration, the alumina is precipitated from 
the filtrate by ammonia, collected, ignited, and weighed. A trace of silica may be 
present, and is removed by treating the ignited aluminium oxide with hydrofluoric 
acid in the usual way. If chromium is present, the solution must be oxidised with 
bromine before the final precipitation of the aluminium, and, when uranium is 
present, this final precipitation must be made with ammonium carbonate in place of 
ammonia. In the case of steels containing vanadium, the aluminium hydroxide, 
after ignition, must be fused with pyrosulphate, the melt dissolved in dilute sulphuric 
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acid, the vanadium reduced and titrated with permanganate; the amount of vanadium 
oxide thus found is deducted from the weight of the aluminium oxide. Estimation 
of Zirconium and Titanium: The sodium hydroxide precipitate (see above) is dis¬ 
solved in warm dilute hydrochloric acid, the solution diluted to 250 c.c., partially 
neutralised with ammonia (the solution should still contain 5 per cent, of hydrochloric 
acid), 2 grms. of tartaric acid are added, and the iron is reduced with hydrogen 
sulphide. Insoluble sulphides (if formed) are separated by filtration, the filtrate is 
rendered ammoniacal, and treated further with hydrogen sulphide. The precipitated 
iron, nickel, cobalt, and manganese sulphides are collected on a filter and washed 
with dilute ammonium chloride-ammonium sulphide solution. The filtrate is acidified 
with sulphuric acid, heated on a water-bath to coagulate sulphur, filtered, the filtrate 
cooled in ice-water, and treated with an excess of 6 per cent. cupferron solution. 
After ten minutes, the precipitate is oollected, washed with cold 10 per cent, hydro¬ 
chloric acid, ignited in a platinum crucible, and the combined zirconium and titanium 
oxides are weighed. The oxides are ther fused with potassium pyrosulphate, the 
melt dissolved in 10 per cent, sulphuric acid, and the titanium estimated colorimetric- 
ally or volumetrically. W. P. 8. 


APPARATUS, ETC. 

Colorimetric Determinations with Solutions containing^ two Coloured 
Substances. K. G. Falk and H. H. Noyes. (/. Biol Chem., 1920, 42, 109 130.) 
—This paper gives details of an investigation into the principles underlying the 
quantitative estimation of dextrose by its action upon sodium picrate, resulting in the 
formation of sodium picramate. A Duboscq colorimeter was employed throughout, 
with a Mazda 75-watt electric lamp, and all the usual precautions necessary in 
colorimetric work were observed. The chief conclusions reached are as follows: The 
addition of sodium hydroxide to picrate solution deepens the colour, but sodium 
carbonate has no action unless the concentration is greater than three equivalents of 
carbonate to one of picric acid. 

The colour values of free picramic acid are not proportional to the concentration 
and exposure to light deepens the colour. Sodium picramate is unaffected by excess of 
sodium hydroxide or carbonate, and by exposure to electric light for twenty-four hours. 

Headings obtained with mixed solutions of sodium picrate and picramate give 
relative values ranging from 1-200 to 1-1,500, according to the proportion of each salt 
present, thus causing uncertainty in the results. Solutions of sodium picrate reduced 
by dextrose yield darker solutions with increased time of heating; the presence of 
other salts tends to reduce the rate of colour formation. The action of dextrose on 
sodium picrate solution gives rise to the formation of small amounts of substances 
other than sodium picramate, which adversely affect the accuracy of the readings. 

Accurate results may be obtained by matching picramate solutions against a 
solution of potassium dichromate, providing that the latter is always of the same 
concentration and the same depth of solution is employed. The most accurate 
results are obtainable by matching the colour of a solution against a standard similar 
in composition and concentration. T. J. W. 
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Combination of Fractionation with Photospeetrometry in Organic 
Analysts* W. E* ISattbewson. (/. Amcr. Chem. Soc., 1920, 42» 1277-1279.)— 
A method of estimating oolourless Bubstances in quantities of less than a few mgrms. 
oonsista in combining or condensing the substance to form a strongly coloured deriva¬ 
tive, which is then separated by fractionation with an immiscible solvent from 
other coloured substances in the mixture, and subjected to spectrophotometric 
examination. Suitable reagents for the formation of coloured compounds are picryl 
chloride, dinitrophenyl-hydrazine, and diazobenzene-sulphonic acid. For example, in 
the case of acetone, 10 c.o. of the aqueous solution were treated with 5 c.c. of a re¬ 
agent prepared by dissolving 0*1 grm. of 24-dinitrophenyl hydrazine in 1 o.c. of warm 
P3rridine, and adding 10 c-c. of strong hydrochloric acid, the mixture being allowed to 
stand for fifteen minutes in a stoppered bottle, then acidified with about 7 c.o. of 
2JV-hydroohlorio acid, shaken in a separating funnel with three portions of 19 to 
20 o.c. of carbon tetrachloride, and these extracts shaken successively with 20 c.c. of 
2iV'-hydrochloric acid. Finally, the combined carbon tetrachloride extract was 
diluted to 60 c.c., and its transmissive index at 435/x determined and compared 
with that obtained with a standard carbon tetrachloride solution of pure acetone- 
dinitrophenyl-hydrazone. C. A. M. 

Photometric Turbidimeter. W. G. Bowers and J. Moyer. (/. Biol 
Chem,^ 1920,42,191-198.)—An apparatus is described for comparing the light passing 
through a turbid suspension with a similar light reduced by a series of standard 
glasses. It consists of a closed box divided at right angles to its axis into five com¬ 
partments. The two end compartments each contain an electric lamp, from which 
the light passes through a small hole into the next chamber. One of the chambers 
contains a parallel-sided glass cell 2 inches in thickness, in which the suspension is 
placed, the other being fitted with two revolving wooden wheels which support the 
standards of ground glass. The central compartment is provided with a grease spot 
illuminated on one side by light which has passed through the suspension, and on the 
other by light reduced in intensity by the standards. Two small mirrors are fitted 
close to the grease spot, and the images of this are viewed through a central tube 
fitted in the side of the box. 

The apparatus is used by placing the suspension, prepared according to specified 
conditions, into the cell and revolving the standard wheels, one of which reads 
units and the other tenths, until both sides of the grease spot are equally illuminated. 

The values of the standards in use are then read off from the upper portion of 
the wheels which project above the top of the box. 

Tables giving series of measurements made with a barium sulphate suspension 
show that the greatest error between five different observers amounted to 0*075 per 
cent. Each substance estimated in suspension must have its own values worked out 
on the scales by preliminary experiments before measurements can be made. The 
authors find considerable practice necessary before coloured suspensions can be 
aoeurately compared with white light. T. J. W. 

Wdigrhiiigr Burette for Gas Analysis. E. R. Weaver and P. G. Ledlg. (/. 
Amr. Chem* Soc,f 1920, 42, 1177-1185.)—The apparatus shown in the diagram 
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enables small amounts of gas to be accurately measured. When ready for use the 
measuring bulb A, and the tubes 1, 8, 4, and 5, are completely filled with mercury, 
and the tube 6 filled nearly to the contact point, pK Mercury can be drawn into or 
forced out of the bulbs B or D through the stopcocks c and e by means of a small 
motor-driven pump. When the gas is saturated with water vapour a drop of water 
is introduced into the compensating vessel C, and the walls of the burette are 



moistened. In making a gas measurement, mercury is run into the tube 6 from D, so 
as exactly to close the contact The cocks / and y are then closed, confining 
a definite volume of gas in the compensator C, the bulb A is connected by means of 
a with the vessel containing the gas, and mercury withdrawn into D until the surface 
separating the gas from the confining liquid reaches M« The stopcock c is then 
closed, e turned to connect A and B, and the gas drawn into A, while the displaced 
mercury flows into B. The cock a is closed when the surface of separation between 
the gas and confining liquid reaches M. Mercury is now run from B into A until the 
pressure of gas in A is adjusted to equal that in C. Mercury is first drawn into B 
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through 4 until the contact point in 5 is uncovered, and then forced back again until 
the contact is just closed, as shown by the electric light L. The amount of mercury 
in the compensator between points 6 and 6 is thus adjusted. The stopcock h is next 
closed to tube 4 and opened to tube 3, and the cock / opened; and by running 
mercury between A and B through tubes 1 and 3, the pressure in A is adjusted until 
the contact in 6 is again just closed. Assuming the contact points p and p^ to be on 
the same level, the pressure of the gas in A will be exactly equal to that in the 
compensator C, and its volume exactly equal to that of the mercury in B. By 
connecting B with tube 2 by turning c, the mercury is drawn off into a small flask in 
which it is weighed, and, from the weight, the volume of the gas in A is calculated. 
The parts of the apparatus which require to be maintained at constant temperature 
are immersed in a circular water-trough, W. C. A. M. 

^ ^ ^ ^ 

REVIEW. 

The Identification of Obganic Compounds. By G. B. Neave and I. M. Heilbron. 

Second Edition. Pp. 88. London : Constable and Co., 1920. Price 48.6d. net. 

This small volume is intended as a practical handbook for the use of advanced 
students engaged in the identifloation of the simpler organic compounds. 

The first chapter is devoted to preliminary tests, and this is followed by three 
pages giving the reactions for the elements. It will be noticed that no mention is 
made of the production of sodium thiocyanate (which may be tested for by means of 
ferric chloride) when a compound containing both nitrogen and sulphur is fused with 
sodium. 

Chapter III. describes the tests employed for the detection of organic radical 
groups, and in this connection it may be pointed out that in the test for methoxy and 
ethoxy groups any compound will produce a precipitate in the alcoholic silver nitrate 
solution, since the hydriodic acid itself will volatilise under the conditions described. 

The remainder of the book contains the reactions, melting-points, and boiling- 
points of a variety of substances arranged under the headings of hydrocarbons, 
ethers, halogen compounds, etc., and amounting to a total of between five and six 
hundred individual compounds. As the users of the volume are assumed to have had 
experience in organic preparations, very few practical details are given. A brief 
appendix gives a description of a convenient m.-pt. apparatus and methods 
for the preparation of certain special reagents. 

An examination of the figures given for the melting-point and boiling-point, and 
also the numbers of pages furnished in the two indices, has failed to detect errors. 

The authors have succeeded in producing a concise and reliable handbook which 
may be thoroughly recommended to students and others engaged in the identification 
of organic compounds. T. j. Ward. 
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THE ESTIMATION OF CODEINE. 

By H. E. ANNETT, D.8o.(Lond.), P.I.C., and HARIDAS SEN, M.Sc.(Cal.) 

The absence of methods capable of accurately estimating small amounts— 
a few milligrams—of a particular alkaloid in the presence of large amounts of 
plant material is no doubt the reason why so little really satisfactory work has 
been carried out bearing on the manner in which alkaloids are produced in the 
actual plant. In our work on the Indian opium poppy we have, therefore, paid 
considerable attention to methods of estimation of the three chief opium alkaloids— 
morphine, narootine, codeine. As a result we now claim to have devised methods 
which are capable of the accurate estimation of the small amounts of narootine or 
codeine occurring in poppy capsules. The methods will also accurately estimate the 
amount of either of these two alkaloids in opium. We have not. so far met with the 
same amount of success with morphine. In addition to our need for methods for the 
actual estimation of the above-named alkaloids in the actual plant, it was an urgent 
matter for us to have methods which were rapid, since we are engaged in collaboration 
with Mr. H. M. Leake, Economic Botanist to the Government of the United Provinces 
in plant-to-plaot selection work, having for its object the production of races of plants 
rich in a particular alkaloid. The methods we have devised are far more rapid in 
their execution than any hitherto published. They further possess the advantage 
that they can be used when only small amounts of material are available. 

The published methods for codeine estimation are those of P. van der Wielen, 
{Pharm. 1903, 48, 267, and Bull. Soc. Pharmacol^ 1910, 17, 69-63), Gaspari 
{Apoth. Zdt.y 1904, 19, 874), and Andrews (Analyst, 1911, 36, 489). The last- 
mentioned, in his paper referring to the two former methods, states: ** These 
are both unsatisfactory, for in Van der Wielen’s method the separation of codeine 
and narcotine depends on the complete crystallisation of the latter from an alcoholic 
solution of the mixed crude alkaloids, and in Caspari*s method there is loss of codeine 
owing to its being carried down with morphine when this alkaloid is precipitated by 
ammonia from ap aqueous liquid containing the two alkaloids.” Andrews publishes 
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no experimental evidence to show that Van der Wielen’s or Gaspari’s method gives 
Unsatisfactory results. We in our turn have tested Van der Wieleu’s and Andrews’s 
methods with pure alkaloids. As shown below, they gave such low results in our 
hands as to be useless for our purposes. A further objection to Andrews’s method 
is the long time taken over the analysis. Gaspari’s process is also long, and 50 grms. 
of opium are required for a determination. We therefore did not examine it. 

Expbrimbntals —Test of Andrews's Method using Pure Codeine ,—The codeine 
used in this experiment had been twice recrystallised from alcohol and dried at 
110^ G. to constant weight. Three portions of 0*4, 0*2, and 0*1 grm. respectively 
were weighed out. Each portion was dissolved in 100 c.c. of water containing 1 c.c. 
of 10 per cent, of HjjS 04 . The first part of Andrews's method consists of extracting 
the opium with water to dissolve out the codeine. In the case of the pure alkaloid we 
had, of course, to use a small amount of acid to bring the alkaloid into solution, and 
since opium extracts are acid it was necessary that our extract should be acid for the 
sake of comparison. In each case to the 100 c.c. of codeine solution 20 c.c. of a 
20 per cent, solution of lead acetate were added, and from this point onward the 
method was the same as described by Andrews. The results obtained are summarised 
in the table: 


AVeights of Codeine taken (Grm.). 

1 0'400 

0*200 

i 0*100 

Weight of codeine theoretically recoverable* ... 

1 0-333 

0-167 

! 0-083 

Weight actually recovered, gravity figure 

0-1616 

0-1040 

0-0344 

»» M „ volume figure 

Percentage of codeine recovered on amount 

0-1506 

0-0793 

1 

0-0333 

taken (volume figure) ... 

45-2 

47-6 

39-9 


Xiess than half the codeine hap, therefore, been recovered in each experiment. 
The codeine is finally recovered by Andrews by extracting a solution made alkaline 
with caustic soda, four times with its own bulk of ether. The ether is then washed 
with water to remove caustic soda. In view of our low recover}^, we again submitted 
the alkaline solution to four extractions with ether, with subsequent washings of the 
ether, and obtained 0*0412, 0*0316, and 0*0134 grm. respectively of a waxy residue. 
This residue was not codeine, however, since it was a neutral substance and gave no 
titration value when titrated with sulphuric acid. It seemed to us probable that when 
the ethereal solution of codeine is washed with water much loss of codeine might 
take place, because both codeine and ether are appreciably soluble in water. Thus Allen 
{- Commercial Organic Analysis,vol. vi., p. 463) states that one part of codeine is 
soluble m 120 parts of cold water. We have therefore tested this point and the results of 
our experirnents show that it is obvious that the washing of the ethereal solution of 
codeine with water must result in appreciable loss of the alkaloid, even if only small 
quantities of water are used for washing purposes. We have made other determina¬ 
tions with Andrews's method both with pure codeine alone and in the presence of 
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Other alkaloids and also in opium. We have alvrays obtained low results, and, more¬ 
over, our final product was not pure codeine. 

Tests with Van der Wielen's Method using Pure Alkaloids. —In Van der Wielen's 
process {loc. cit.) both codeine and narcotine are estimated in the same sample. We 
have tested the process with pure codeine alone, pure narcotine alone, and with 
mixtures of pure codeine and narcotine. We followed the method as laid down in 
Van der Wielen’s later paper. Four series of experiments were started. 

Series I. —Crystalline codeine dried at air temperature (22® C.). Series II .— 
Anhydrous codeine dried at 110° C. Series III, —Codeine + narootine. Codeine 
dried at 110° C. and narcotine dried at 100° C. Series IV. —Narcotine alone, dried at 
100° C. 

In each case the sample was boiled with 100 grms. of 70 per cent, alcohol in a 
tared Erlenmeyer flask under a reflux condenser for one hour. After cooling, any loss 
in weight was made good by addition of 70 per cent, alcohol. Van der Wielen takes 
10 grms. of opium with 100 grms. of 70 pe. cent, alcohol. After restoring any lost 
weight after the hour’s boiling with 70 per cent, alcohol, he filters and determines 
the dry extract in o grms. of the filtrate. He then proceeds with the method by 
taking such a quantity of this filtrate as is equivalent to 3 grms. opium. In the case 
of these pure alkaloids it was sufficient for us to take of the total weight of 
the alcoholic solution, since the alkaloids went into solution. The quantities taken 
were evaporated to 3 c.c. in a small dish. In series I. and II. we obtained a yellow 
liquid with fine yellow suspended particles. In series III. and IV. (containing 
narcotine) the solutions set to a solid mass. The contents of the dish were then 
washed out into a flask with 7*5 c.c. of water; 90 c.c. of ether were next added, and 
after shaking, 5 c.c. of 10 per cent, of NaOH solution. The flask was then allowed to 
stand, with frequent shakings, for three hours ; 3 grms. of gum tragacanth were next 
added to aid separation of the ether, and exactly 75 c.c. of the ethereal solution 
(which equals 2 5 grins, of opium in the actual method) were decanted off and 
evaporated to dryness. The residue was dissolved in 4 grms, of 90 per cent, alcohol 
and set aside for twenty-four hours. The crystals of narcotine, if any, which separated 
were collected on a filter, washed with 5 c.c. alcohol, dried at 100 C., and weighed. 
As narcotine is not entirely soluble in alcohol, a correction of 0*016 must be applied. 
(Note,—We found that this correction factor under our conditions of temperature, etc., 
was about 0*021.) The filtrate from the narcotine was diluted with 10 c.c. water and 
then evaporated to 10 c.c.; series I. and II. (pure codeines) give no precipitate, but 
with series III. and IV. (containing narcotine) instantaneous precipitation took place 
on addition of water, and a copious precipitate came down on concentration to 10 c.c. 
Van der Wielen filters off at this stage in the case of an opium analysis and discards 
the precipitate c^s a resinous one. Unfortunately we did not examine the precipitate, 
but we dried and weighed it These weights were as follows : Series III.—(a) 0 0234, 
{b) 0*0256, (c) 0*0270 grm. Series IV.—(a) 0*0218, (5) 0*0210, (c) 0*0072 grm. 

If we included this weight with that of the narcotine obtained instead of the 
solubility correction (0*016 grm.) laid down, the figures for narcotine recovery would 
in all oases but the last be fairly near the theoretical. Since we get no such precipi- 
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iB the ease of the pure codeine series, the presumption is that this precipitate is 
narootine. The precipitate is filtered off, and the filter well washed with •water. 
Excess of ^ HCl was added to this filtrate and a few drops of methyl orange. After 
lauding for fifteen minutes the excess of ^ HOI was titrated with ^ NaOH. 
It Was determined by actual titration that 1 o.c. -ju HCl*» 0*0307 grm. crystallised 
Codeine, or 0^299 grm. amorphous codeine. 

The results obtained are set out below: 




Weight of 
Nai'ootine 


Per 

Weight 


Per 

Series. 

Weights of 

found 

Actually 

Out. 

Actually 

Cent. 

Alkaloids taken. 

(excluding 

present. 

Re- 

Codeine 

XU'esent. 

Re- 



Correction 

eovery. 

found. 

i 

oovory. 

* $ 


0*018). 







1 

Grm. 

Gmi. 

■HU 

Grni. 

Grm. 


I. Pure crystal¬ 
lised codeine 

(a) 0*400 grm. 

(b) 0*200 „ 

0*0162 

0*0096 

0*0000 

0*0000 

a 

KM! 


69*8 

67*8 


(c) 0*100 „ 

00048 

0*0000 

H 


K&mJ 

66*0 

11. Pare amor- 

{a) 0*400 grm. 

0*0180 

0*0000 

„ ■' , 

0*0646 

01000 

64*6 

phous codeine! 

(6)0*200 „ 

0*0092 

0*0000 

— 

0*0346 

0-C500 

690 

^ed at 110° 
0. 

(o) 0*100 „ 

0*0036 

0*0000 

— 

0*0152 

0 0250 

60*8 



(including 








correction 






III. Pure amor¬ 

{a) 0*400 grm. 

0-016). 

0*0904 

0*1000 

90*4 

0*0723 

0*1000 

72*3 

phous oodeine 

oodeine, 0*400 






[ 

+ pure naroo- 

grm. narco¬ 







tine 

tine 








(b) 0*200 grm. 

0*0384 

0*0600 

76*8 

0*0291 

0*0500 

68*2 


codeine, 0*200 
grm. narco- 
tine 









1 

(o) 0*100 grm. 

0*0198 

0*0260 

79*2 

0*0191 

0 0250 

76*4 


codeine, 0*100 
grm. narco¬ 
tine 









IV. Pure narco¬ 

(a) 0*400 grm. 

0*0884 

0*1000 

88*4 

0*0000 

0*0000 


tine dried at 

narcotine 





Ido® C. 

(6) 0*200 grm. 

0*0412 

0*0600 

82*4 

0*0000 

0-0000 



narcotine 






(c) 0*100 grm. 

0*0208 

0-0260 

83*2 

0*0000 

0*0000 



narcotine, 


1 





tn cm banda, thwefore, Van der Wielen’s iflethod has proved Unsatisfactory, 
and has only woovered about | of the codeine ptesent. Of the codeine as tnttch as 
16 it© 30 cent, is seen to have been prwipitated from 90 per cent, alcohbl at thb 
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where narpothie ahoiild have beea obtained. As reg^ds narcotinei th^ method 
hte given resulta rather nearer the theoretioal* bat it must be remembered that a big 
eorreotion factor for solubUity in alcohol has been largely responsible for this. 

We agree with Andrews that it is unsatisfactory to use a method for estimation 
of oodeine and parcotine in which the separation of the two alkaloids depends pp 
pomplete separation of narootine from oodeine by crystallisation. 

We have fonndi in short, that Van der Wlelen's method gives such unsatis¬ 
factory results with pttre alkaloids that it can hardly be of much use in opium 
analysis. 

The following are the details of the method we have devised. The method can 
be used for opium, pure alkaloids, or for plant material with appropriate modificar 
tions as to amounts of material taken. 

When working with opium it is preferable to dry the substance first, otherwise 
allowance has to be made in the subsequent calculations for water present in it. 
In the analysis of opium we usually take 10 grms. of the dry substance and rub 
it down very thoroughly in a mortar with 4 grms. of freshly slaked lime and 
suflScient water to make a paste. More water is then used "until 100 c.c. have been 
added in all The whole is well stirred at interVals during half an hour and then 
filtered on a Buchner funnel To 50 c.c. of the filtrate (=*5 grms. of opium) are 
added 40 c.c. of 2 per cent, acetic acid and 10 c.c. of basic lead acetate solution of 
sp. gr. 1*25. The whole is vigorously shaken and filtered. To 75 c.c. of the filtrate 
(«3*75 grms. opium) arc added 2 grms. of freshly slaked lime, and the flask is then 
shaken at intervals during halt an hour and the contents filtered; 60 c.c. of the 
filtrate, representing 2*5 grms. of opium, are then shaken with three successive 
portions each of 50 c.c. of toluene. The combined toluene extract is filtered and 
120 c.c. (2 grms. of opium) are placed in a distilling flask, and dry hydrochloric acid 
gas is cautiously bubbled through it. Codeine hydrochloride separates instantly as 
a white flocoulent precipitate. ‘ Care must be taken to avoid great excess of hydro¬ 
chloric acid; we usually pass a steady stream of gas for one minute. A stream 
of air i^s next passed through the flask for ten minutes to remove excess of acid. 
The toluene is then filtered into a fresh distilling flask, and hydrochloric acid gas is 
again passed through it in order to see if the precipitation of codeine hydrochloride 
is complete. If a further precipitate is obtained, the toluene is again aerated, and 
then filtered through the same filter-paper. After experience in the method we find 
that all the codeine can be separated by the first treatment with hydrogen chloride. 
The flasks and filter-paper are then washed with small quantities of water through 
the filter into a small weighed glass dish, 10 to 16 c.c. of water being usually 
suificient. This is then evaporated on the water-bath, fine clusters of crystals being 
obtained. The dish is finally dr"ed in the water-oven and weighed. The gravi¬ 
metric figure may also be checked by a chlorine esSmation, but in view of the 
low chlorine content of the hydrochloride we place greater relianiae on the gravi¬ 
metric figure. 

The final product is usually somewhat coloured, but experience shows that the 
amount of colouring matter is of no significance, and it can be^ entirely separated if 
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desired by adding,ammonia to the aqueous solution, and allowing the latter to stand 
over-night. On filtration the codeine can be separated by extracting with toluene. 
The hydrochloride is precipitated as before by gaseous hydrogen chloride. 

For rapid estimations quite good results can be obtained by dispensing with the 
basic lead acetate treatment. The final product is then strongly coloured, but it 
seems that the colouring matter does not introduce au error greater than about 
6 to 10 per cent. It can be removed fairly completely with animal charcoal with 
only slight loss of alkaloid. 

The method depends on the fact that when opium is treated with slaked 
lime and water all the morphine and codeine pass into solution. The codeine can 
then be completely separated from this lime solution by agitation with toluene ; the 
morphine, by virtue of its phenolic hydroxyl group, is hold in solution in combination 
with the lima, whereas the codeine forms no such compound. A study of the litera¬ 
ture and our own experience shows that no appreciable quantity of any other alkaloid 
passes into our final product. Narcotine we have shown (Analyst, 1918, 43, 205) 
to be completely insoluble in lime and water. Narceine is stated to bo soluble in 
alkalis (Henry, “Plant Alkaloids,” p. 242), but it is insoluble in toluene. Papaverine 
is insoluble in alkalis (Pictet, “ Vegetable Alkaloids,” p. 286), and so does not 
influence the method. Thebaine is also insoluble in alkalis (ihid. p. 283). The 
remaining alkaloids are present in such small amounts in opium that they cannot 
affect the method in any case. We have shown (foe. cii.) that 50 c.c. of water 
in the presence of 1’25 grins, of slaked lime are capable of dissolving 0’38 grm. of 
codeine. In the B.P. (1914) method for the estimation of morphine in opium the 
quantities used are 8 grms. opium, 2 grms. slaked lime, and 80 c.c. water. These 
amounts of lime and water would dissolve about 0'61 grm. of pure codeine. In 
8 grms. of opium this represents a percentage of 7*6. We have, so far, not had 
an opium containing as much codeine as this, but if one should be found the 
method could still be used by taking only half the quantity of opium laid down 
by us. 

It will be noticed that after making the lime solution we acidify with acetic acid 
and add basic lead acetate. We find that this procedure removes a number of sub¬ 
stances, notably colouring matters, which, in the case of Indian opium at least, 
are apt to contaminate the codeine hydrochloride precipitate. Basic lead acetate 
removes no codeine or morphine. The filtrate from the lead precipitate was, of 
course, treated with lime, in order to set the codeine free again for extraction with 
the toluene. The toluene extract, as far as we have been able to investigate, contains 
only very small amounts of substances other than codeine. We tried to estimate 
the codeine in the toluene extract polarimotrically, but the results were not 
satisfactory. 

^ After various attempts to separate the codeine in a pure form, we found that the 
most satisfactory results could be obtained by isolating it as hydrochloride. Beal 
and Brady (Analyst, 1916, 41, 132), working with coniine, state that they obtained 
an oil as well as the crystals, and assumed the oil to be a higher hydrochloride. We 
also, in the case of codeine, frequently obtained an oil by passing in too great an 
excess of hydrochloric acid gas. The codeine hydrochloride we recover is in a 
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cryBtalline form, oocasionally contaminated with some slight amount of oolouring 
matter* 

The method has been tested with pure codeine in varying amounts. Samples of 
opium with and without known added amounts of codeine have been examined by it. 
We have also carried out Andrews's method and our method on the same sample 
of opium. Andrews's method has given in our hands only 40 to 50 per cent, of the 
codeine which |pir method gave in the same samples. Our experiments with 
Andrews’s method in pure codeine recovered only 40 to 46 per cbnt. of the codeine 
taken. This is a farther indication of the correctness of our method. 

Experiments with Pure Codeine. —Six portions of 0 05, 0*10, 0-20, 0-30, 0*40, 
and 0*50 grm. of pure crystalline codeine were each triturated in a mortar with 
2 grms. of lime and 80 c.c. of water. They were stirred at intervals during half an 
hour, and the contents filtered. In each case 50 c.c. (= | of the total quantity taken) 
were placed in a 100 c.c. flask, together with 40 c.c. of 2 per cent, acetic acid, 
and 0*5 grm. dry basic lead acetate, and the contents made up to 100 c.c. After 
shaking and filfliation, 80 c.c. of each filtrate was then shaken up with 2 grms. freshly 
slaked lime and filtered. Fifty c.c. (=xV original quantity taken) were then 

extracted with three successive portions of 50 c.c. of toluene, and 120 o.c. of the 
filtered toluene extract were then taken for separation of the codeine as hydro¬ 
chloride. The following results were obtained : 


Weight of Ciystalliue Codeine 
taken. 

Weight of Codeine Hydrochloride corresponding with 
Five-Sixteeutlis of the Codeine taken. 

Actual Yield. 

Theoretical Yield. 

0 050 grm. 

0-0148 grm. 

0-0143 grm. 

0100 „ 

00302 „ 

0-0286 „ 

0-200 „ i 

0-0588 „ 

0-0572 „ 

0-300 „ 

0-0934 „ 

0-0858 „ 

0-400 „ 

0-1110 „ 

0-1114 „ 

0-500 „ 

0-1472 „ 

1 0-1430 „ 


Allen (“ Commercial Organic Analysis,” vol. ii., p. 391) states that the'^composition 
of codeine hydrochloride after drying at lOO'^ C. is CigHg^NOjHCljl^HjO. This cor¬ 
responds with our experience, and we have used this formula in our calculations. 

Experiments with Opium with and without icnown Added Amounts of 
Codeine. —Pour portions, each of 8 grms., of finely powdered air-dried opium were 
weighed, and to the second, third, and fourth portions respectively were added 0*04, 
0*08, and 0*16 grm. of pure codeine. Each portion was then triturated with 4 grms. 
of lime, and a little water as described, and more water was added, until 80 c.c. had 
been added in all. After filtration, 60 c.c. were taken for addition of 40 c.c. of 2 per 
cent, acetic acid and 10 c.c. of basic lead acetate solution. Seventy-five c.c. of the 
filtrate from this treatment were shaken with lime, and 50 c.c. of the resulting 
filtrate were extracted with three successive portions of 50 c.c. of toluene. Of the 
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iaidillhled filtdred toloetie extract, 120 o.c* were in each case taken for separatioii of 
the codeine hydrochloride^ The following resnlts were obtained: 




Codeine Hydrochloride. 

Opium taken. 

Codeine added. 


Theoretical Yields 



Actual Yield. 

on Basil of 




Expt. No. 1. 

8 grms. 

Nil grm. 

0 0984 grm. 

— grm. 

8 „ 

0-04 „ 

01148 „ 

0-1105 „ 

8 „ 

0‘08 „ 

0-1276 „ 

0-1226 „ 

8 „ 

016 „ 

0-1407 „ 

0-1468 „ 


Conclusion.— The method we have devised for codeine estimation gives accurate 
results. It has the advantage that the codeine can be isolated in a pure crystalline 
form as hydrochloride. The method is, moreover, rapid and easy of execution. 

We have made use of a modification of the method for the estimation of codeine 
in plant material such as poppy capsules with eminently satisfactory results. It is 
hoped later to make a further communication on this work. 

Agricultural College, 

Caw>'i»ore, India. 
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THE INFLUENCE OF THE FREE FATTY-ACID CONTENT IN THE 
VALUATION OF CHINESE WOOD-OIL BY THE BROWNE 
POLYMERISATION TEST, 

By PHILIP E. JAMESON. 

In testing Chinese wood-oil (** tung-oir’) for varnish-making purposes, advantage ia 
taken of the remarkable property of the oil to solidify at elevated temperatures. 
This phenomenon is due to polymerisation, and, as far as is known at present, is not 
characteristic of any other glyceride. 

The Browne method (Analyst, 1912, 37, 410) is the one commonly used by 
varnish chemists in this country, and is ofiScially adopted by the American Society 
for Testing Materials (Standard Specification for Baw Tung-oil, D. 12-16). Briefly, 
it consists in heating 5 c.c. wood-oil in a test-tube immersed in an oil-bath kept at a 
constant temperature of 540° P. By means of a glass rod placed in the sample the 
operator judges when the oil has solidified completely. This should not take more 
than twelve minutes for a pure oil. Browne (tec. cit) showed that on mixing pure 
wood-oil with soya-bean, cotton-seed, and other oils, so that the mixture contained 
10 per cent, foreign oil, the time required for polymerisation was increased from 

• 0-100 grm, codeine = 0121 grm. CjsHaiNOsHOl IJ H^O. 



VALUATION OF CHINESE WOCO-OIL 


329 


two and a half to three minutest This has led to the idea that when an oil fails to 
pass the twelve-minute limit it is necessarily adulterated with one of these foreign oils. 

In reviewing the literature of chinawood-oil testing, the writer noticed that none 
of the investigators has taken into consideration the influence of the free fatty-acid 
ccntont on the time of polymerisation. In fact, very few chemists have even stated 
the percentage of free acid present in the oils under examination. 

In the course of testing several hundred samples of wood-oil in this laboratory, 
it was found that the free acid content ^as a direct influence on the time required 
for polymerisation—in other words, since the fatty acids do not themselves possess 
the property of solidifying with heat, it follows that the time of polymerisation is 
increased in proportion to the amount of free fatty acid present in the oil. 

The time of polymerisation of the majority of wood-oils available in the present 
market exceeds the twelve-minute limit. In order to eliminate the influence of the 
free acid, the time of polymerisation of oils from which the acid had been entirely 
removed was determined. Several methods were tried for removing the acid without 
otherwise changing the oil. The following was found to give the best results: 
5 grms. dry calcium hydroxide of at least 75 per cent, strength are added to 
100 o.c. wood-oil, stirred well at intervals for fifteen minutes, and then filtered 
through a 25 cm. “quantitative” filter-paper on a 12 cm. “ribbed” funnel. The 
oil so obtained will be clear and lighter in colour than the original, and should be 
entirely free from fatty acid. The time of polymerisation is now determined and 
compared with that of the original. 

The results of the examination of a number of samples from different impq^ters 
are shown in the table: * 


Sp. Gr. at 60® F. 


0*940 

0*940 

0*939 

0*939 

0*940 

0*939 

0*939 

0*940 

0*940 

0*940 

0*940 

0*939 


• Percentage Free 

1 Fatty Acid. f 

Time required for Polymerisation at 640’ 

(a) Original Oil. [b) Acidloss 

1-9 ! 

13 mioB. 

12 mk 

2-8 i 

13i „ 

12 

4-6 j 

14| 

12 

4*5 1 

144 

12 „ 

2-8 ! 

13 

Ilf M 

3-7 1 

lU „ 

12 „ 

3-8 1 

131 „ 

12 „ 

! 2-4 1 

13 .. 

Ilf » 

j 2-7 1 

13 „ 

Hi 

3-2 1 

131 „ 

Ilf » 

3-3 1 

13 

ll.i » 

3-4 i 

131 i 

12" „ 


Specific Gravi i-y.— Determined at 60® F. by means oi a Weatphal balance. 
rKHCExn'AOE FiiEE Fattv Acid.— Twenty‘five grms. oil are weighed into a 600 o.c. fiask and 
snal^u with a mixture ot 100 c.o. redistilled alcohol and 100 c.c. redistilled neutralised benzol. The 
Jmxtm’e is then titrated with { potassium hydroxide solution, with pheuolphthalein as indicator* until 
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the wd colour remains after stoppering the flask end shaking. The results are calculated to percentage 
of eleostearic acidi 1 c.o. J KOH being equivalent to 0*056 grm. eleostearic acid, M.W. 280* 

HiM^tino Tbst.—T he Browne method {loc, cit) is asm as originally published with the exception 
of the following modification : Instead of the 6 cm. by 12 cm. oil-oath a larger one. 12 cm. by 12 cm,, 
was used. Tliis enables the operator to maintain a more uniform temperature, and at the same time 
permits the use of three tubes instead of one, the first being used for the sample *'a8 received," the 
second for tlie aoidloss oil, and the third for the “standard." The latter is a wood-oil of known purity 
whioh serves as a check on the results. (The standard used by the writer contained 0 5 per cent, free 
acid and pblymerised in eleven minutes at 540^ F.) 

The figures in the table show the variation in amount of the free fatty acid. 
After testing several hundred samples of wood-oils by this method, few samples 
were found which failed to polymerise in twelve minutes or less following the 
removal of the free fatty acids. 

The fact that most oils which fail to pass the twelve-minute requirement as 
received ** will do so when rendered neutral supports the conclusion that such oils 
are not necessarily adulterated but contain too much free acid for varnish-making 
purposes, since the free acid is more deleterious than foreign oil. This matter of 
excessive free acid should receive more consideration from exporters in the future. 
The high acid content, as well as the dark colour of most of the oils in the market 
to-day, is no doubt due to the practice the Chinese producers make of heating the 
kernels before pressing. A prime wood-oil for varnish-making purposes should not 
contain over 1 per cent, free acid.* 

The author hopes that the use of this modification of the Browne heating test 
will enable chemists to judge more accurately the quality of wood-oils in the future 
and revise specifications accordingly* The proportion of tri-eleostearin, to which 
the phenomenon of polymerisation is due, undoubtedly varies in oils from different 
localities according to soil conditions, botanical variation, etc. 

Laboratory of the Standard Varnish Works, 

Port Richmond, Staten Island, New York, U.S.A 
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APPARATUS FOR EVOLUTION METHODS OF ANALYSIS. 

By E. R DOVEY. 


The apparatus shown in Fig. 1 was found to be exceedingly convenient for the 
examination of pyrolusite, and has been since used for various evolution methods, 
such as the estimation of sulphur in steel by the ammoniacal cadmium sulphate 
process. 

The diagram is self-explanatory; the bulk of the absorbing liquid is plaqed in 
the large test-tube C, a smaller quantity in the U-tube E. It is easy to charge, and 


* The American vSociety for Testing Materials Specification for Raw Tung-oil, mentioned above 
allows a maximum ot 3 per cent, free tatty-acid. The writer has seen very few wood-oils of this hicll 
acidity which would pass the twelve-minute limit with the heating tost. • ^ 
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U proof against sacking back, as on the slightest diminution of pressure in the Mask 
A air bubbles in through the tube B. It is found in practice that in most eases 
oomplete absorption takes place in the tube G, which at the end of the distillation is 
very easily detached and washed out. 

The apparatus shown in Fig. 2 was primarily designed for the estimation of 
carbon in steel by the wet oombustion method, absorbing the GO, in barium 
hydroxide solution, and afterwards titrating the barium carbonate. It, however, has 
been used for other evolution methods where it is desirable to have a condenser 
above the boiling flask. It consists of a boiling flask. A, fitted with a short Liebig 



condenser, B, through which passes the long stem of a tap funnel, G. The whole is 
connected, as shown, with a 100 c.c. burette containing a Young’s rod and disc, which 
fits loosely, and extends about two-thirds of the length of the burette. The top of 
the latter is attached by a three-way tap to an aspirator. For the carbon estimations, 
after the apparatus has been washed out with a stream of COj-free air, 30 o.c. of 
barium hydroxide solution are sucked up into the burette, the flask A charged, and 
the estimation proceeded with, controlling the flow of gas by means of the burette 
stopcock, suflicient bead of water being maintained in the aspirator all the time to 
prevent any escape of the barium hydroxide through the lower tap. When the 
absorption is oomplete, the tip of the burette is passed through a rubber stopper 
fitted into a wide filter-tube, the liquid run straight from the burette through the 
filter, the burette and precipitate being washed by allowing the filter-pump to draw 
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portions of the aspirator water through the apparatus; In this way the barium 
carbonate can be filtered off and washed without any contact with the atmosphere. 



The burette fitted with the rod and discs forms a very eflScient absorption 
apparatus, and may be used for many purposes. 

G0VBEN31ENT LABOIUTOEY, 

Hono-Eono. 
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AN IMPROVED FORM OF U-TUBE* 

By B. B. DOVEY. 

Thb form of U-tube shown in the sketch has been 
found to be more easily cleaned and charged, and 
also much less fragile than the ordinary form. The 
two limbs are brought together so that the rims at 
the top are in contact. A slight squeeze when hold¬ 
ing the tube during charging or connecting is much 
less likely to result in fracture than in the ordinary 
form. Two perforated Gooch discs rest at the bottom 
of each limb, keeping the bent portion free from 
absorbent material. 

Government Laboratory, 

Hono-Kong. 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS, 

FOOD AND DRUGS ANALYSIS. 

Estimation of Caffeine in Coffee Mixtures and so-ealled Caffeineless 
Coffees. E. Vautier. {Ann, Chim. anal, Appl., 1920, 2, 168-172.)—The method 
of estimating caffeine previously described (Analyst, 1918, 43, 410) gives sufficiently 
accurate results in the analysis of ordinary coffees, but in the case of coffees or 
mixtures poor in caffeine it is necessary to eliminate the sources of error in the 
sublimation process, either by estimating the nitrogen in the crude product or 
by purifying the residue of alkaloid. In the hrst method the crude caffeine is 
heated in a Kjeldahl flask with 10 c.c. of sulphuric acid, 5 grms. of potassium 
sulphate, and 0*5 grm. of crystallised copper sulphate, and the ammonia distilled, 
Congo red being used as indicator. A blank estimation should be made under the 
same conditions. Each 1 c.c. of ^ acid corresponds with 0*00485 grm. of anhydrous 
or 0*00530 grm. of hydrated caffeine. In the second method the solution of crude 
caffeine is evaporated to dryness on the water-bath with 0*1 to 0*2 grm. of sodium 
carbonate, and the residue repeatedly treated with small portions of chloroform, 
which does not dissolve the sodium salts of the humic acid-like impurities. The 
united filtrates from the insoluble residue are evaporated to dryness and the 
purified caffeine dried at lOO*’ G. A caffeineless coffee yielded 0*13 per cent, of 
caffeine by the sublimation method, 0*05 per cent., calculated from the nitrogen, and 
0*06 to 0*06 per cent, after purification with chloroform. C. A. M, 
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Oscalic Acid In Rhubarb and the Removal of Oxalic Acid from Rhubarb 
Products* J* Angerhausen* {ZdUck, Unterstich. Nahr. Oenussrn.t 1920, 39» 
81-87.)—Rhubarb 'stalks contain 0*25 per cent, and rhubarb leaves 0*50 per cent, 
of oxalic acid. The latter is not present in the free state, but as alkali and calcium 
salts, the alkali salts predominating. The whole of the latter pass into solution 
when rhubarb stalks are boiled with water. When the leaves are cooked for con¬ 
sumption, the water in which they are boiled should be rejected, and it is advisable 
to add calcium carbonate (about 1 per cent, of the weight of the leaves) during the 
cooking operation. W. P. S. 

Pentosans as a Basis in Determining: the Milling: Grade of Flour. J. 

Gerum. (Zeitsch. Untersuch. Nahr, Genussm, 1920, 39, 65-69.)—Estimation of 
pentosans in flour is of little use in determining its grade; ** 82 per cent.” flour 
yields 7*47 per cent, of phlorogluoide and ‘*94 per cent.” flour 8*77 per cent. 
The starch and ash contents of the flour afford more trustworthy evidence for the 
purpose. W. P. S. 

Identification of Sulphonal and Trional. W. Zlmmermann. {Apoth. 
Zeit,, 1920, 36, 27 ; through Chem, Zeit, Bep., 1920, 44, 176.)—An odour of mercaptan 
is observed when 0*1 grm. of sulphonal or trional is fused with 0*1 grm. of sodium 
salicylate and the mass then boiled with water; if 5 drops of alcohol and 5 drops of 
concentrated sulphuric acid are added, followed by a further 5 drops of the acid after 
one minute, and the mixture then warmed, a turbid red-coloured solution is obtained 
having an odour of methyl salicylate. A violet-coloured residue is produced when 
0*2 grm. of either substance is ignited in a porcelain basin ; the residue dissolves in 
a drop of water giving a violet-coloured solution, the colour changing rapidly to 
brown. The addition of a drop of hydrochloric acid produces a yellow colour, the 
eeparation of a brown precipitate and liberation of sulphur dioxide. Santonin yields 
a red coloration when heated with sodium salicylate. W. P. S. 

Paraguay Tea. C. R. Hennings. (Ber, Deuu Pharm, Ges., 1920, 30, 22-26; 
through Chem, Zeit, Bep,, 1920, 44, 179.)—Analysis of Paraguay tea (mate) yielded 
the following results : Water, 9 00; water extract, 33*10; ash in water extract, 3*8 ; 
alkaloids, 2*1; tannin, 9*79; total ash, 6*62; soluble ash, 2*26; silica, etc., P44; 
alkalinity of ash (as K^jO), 0*69; crude fibre, 16*46; ether extract, 9*8; volatile 
extract, 2*06; total nitrogen, 2*17*; resins, 9*1 per cent. W. P. 8. 


BACTERIOLOGICAt, PHYSIOLOGICAL, ETC. 

Setetion of Benzoic Acid and its Application to the Toxicologrical Deteo* 
tion of Atropine, Cocaine, and Stovaino. M. Guerbet. (Comptes rend,, 1920, 170, 
40*41.)—On treating benzoic acid with fuming nitric acid (sp. gr. 1*49), it gives a 
mixture of Or, and j>-nitrobenzoio acids, and these when heated with stannous 
chloride are reduced to o*, w-, and j>-aminobenzoio acids, which when treated 
with nitrous acid in hydrochloric acid solution arc converted into the corresponding 
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diadibic chlorides. Lastly, theae chlorides combine in ammoniacal solution with 
y^aphtbol to form the isomeric o-, tn-, and p-/^-naphtbola;!obenzoio acids, in the 
form of an orange-red precipitate. The reaction is also given by benzoates, and 
oompoundsy such as cocaine and stovaine, which contain the benzoyl radicle, or which, 
like atropine, yield benzoic acid on oxidation. In applying the test a minute 
quantity of the substance (s.^., the extract obtained in Stas’ method) is treated with 
3 or 4 drops of fuming nitric acid on a clock-glass and the liquid evaporated to 
diyness on the water-bath. The residue is treated with 1 drop of a 10 per cent, 
solution of stannous chloride, heated for two or three minutes, cooled and treated with 
‘2 drops of sodium nitrite solution (1 :100). Finally 3 or 4 drops of a 1 per cent, 
solution of /S-naphthol in 10 per cent, ammonia solution are added, and the formation 
of a reddish-orange precipitate will indicate the presence of benzoic acid. The 
reaction is obtained very distinctly with 0.1 mgrm. of the above-mentioned alkaloids. 

C. A. M. 

Biochemical Study of Copra Meal. F. 0. Santos y Alvarez. {Philippine 
J, ScL, 1920, 16, 181-189.)—Investigation of the nitrogen distribution in that portion 
of copra meal insoluble in hot water showed that the meal is rich in the amino^ 
Acids necessary for the maintenance of growth; arginine, histidine, and crystine are 
present in considerable quantity, but the amount of lysine is small. Only 47*66 
per cent, of the total protein nitrogen is soluble in 0*2 per cent, potassium hydroxide 
solution ; in the case of lupine seeds, 96 per cent, of the protein nitrogen is soluble in 
alkali solution. Feeding experiments with copra meal indicated that when fed alone 
the meal cannot promote growth in pigs, but that when mixed with green leaves it 
furnished a fairly perfect fodder, W. P. S. 

Volumetric Method for the Determination of the Diastatic 'Capacity. 
J. T. Flohill. (J. Ind. and Eng, Chem,^ 1920, 12, 677.)—One c.c. of a 5 per cent, malt 
extract prepared by Lintner’s method is introduced into 100 o.o. of a 2 per cent, 
solution of soluble starch in a 200 c.c. flask, and the mixture allowed to stand for 
one hour at 20® 0. The liquid is then treated with 10 c.c. of ^ sodium hydroxide 
solution and made up to 200 c.c. Twenty-flve c.c. are transferred to an Erlenmeyer 
flask, treated with 10 c.c. of each of the Fehling solutions, and the volume made up 
%o 60 c.c. The mixture is boiled slowly for two minutes, and immediately cooled 
in running water, but not much below 26® G. Ten c.c. of 30 per cent, potassium 
iodide solution, or 3 grms. of potassium iodide and 10 o.c. of 25 per cent, sulphuric 
acid, are added, and the liberated iodine titrated with ^ thiosulphate solution. A 
blank test is made simultaneously, and the difference between the amounts of thio¬ 
sulphate used in the two titrations is equivalent to the copper sulphate reduced by 
Ihs maltose. If 26 o.c. of the above-mentioned solution reduce Fehling’s solution 

equivalent to 'm c,c. of thiosulphate solution, ite strength is 62*5^^ 

' 'WT ^ 

degrees Lintner, where n represents the thiosulphate equivalent of the amount of 
iodide liberated, by the copper sulphate in a blank test, C. A. M. 
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Serum obtained by the Spontaneous Curdling: of Milk. Its use In 
detecting: Adulteration. J. Grossfeld. (Zeitsch, Unterstich. Nahr. Oenussm.^ 
1920, 39, 140445.)—The serum obtained by allowing milk to curdle spontaneously 
may be used for the usual investigations applied to sera; it possesses the advantage 
that no foreign substance is introduced, and the only correction necessary is that for 
the effect of the acidity on the specific gravity. For each c.c. alkali solution used 
in neutralising 10 c.c. of the milk, 0*00011 is added to the specific gravity found. 

W. P. 8. 

Estimation of Tyrosin and Dibasic Amino Acids in Yeast Proteins* 
P* Thomas and A. Chabas. {Oomptes rcnd.^ 1920, 170, 1622-1G25.)—The 
colorimetric methods of estimating tyrosin are not absolutely specific for that 
substance, but also indicate phenolic constituents of proteins free from tyrosin. By 
the method of Folin and Denis {J. Biol. Chem., 1912, 12, 245) the yeast protein, cere- 
visine, was found to contain 6*77 per cent., and the protein, zymocaseine, 7*54 per cent, 
of tyrosin. The results obtained with Millon's reagent, after eliminating sulphates, 
were 7*33 and 4*23 per cent, respectively. Direct gravimetric estimation of the 
tyrosin extracted from the products of the hydrolysis gave 4*13 per cent, for the 
cerevisine and 2*85 per cent, for the zymocaseine. The amounts of glutamic acid, 
isolated as hydrochloride and purified by fractional crystallisation from alcohol, were 
6*26 per cent, for cerevisine and 0*94 par cent, for zymocaseine, whilst in each case 
the amount of aspartic acid was less than 1 per cent. C. A. M. 

ORGANIC ANALYSIS 

Estimation of Acetaldehyde in Paraldehyde. W. Stuve. (Apoth. Zdt., 
1920,36, 146; through Chemi, Zeit. JRep.^, 1920, 44, 178.)—Ten c.c. of mercuric 
chloride solution, 2 grms. of potassium iodide, 20 grms of 15 per cent, sodium 
hydroxide solution, 50 grms. of water, and 5 c.c. of the paraldehyde are mixed, shaken 
occasionally during fifteen minutes, then diluted to 100 c.c. and filtered. Fifty c.c. 
of the filtrate are treated with 0*5 grm. of gum arabic, 6 c.c. of sodium hydroxide 
solution, and 3 c.c. of formaldehyde ; after fifteen minutes, the mixture is acidifiedi 
with 15 c.c. of dilute acetic acid, cooled, the reduced mercury is dissolved by the 
addition of 10 c.c. of /I) iodine solution, and the excess of iodine is titrated with 
thiosulphate solution. The number of c.c. of iodine solution used by the mercury is 
multiplied by 2 and subtracted from the number of c.c. equivalent to 10 c.c. of the 
.mercuric chloride solution ; each c.c. of ^ iodine solution is equivalent to 0 0022 grm. 
of acetaldehyde. W. P. S. 

Adsorption by Charcoal. Relation of Service Time to Adsorption and 
Absorption. H. H. Lowry and G. A. Hulett. (/. Amer. CJiem. Soc., 1920, 42, 
1393-1408*)--Measurements of the adsorption of nitrogen and carbon dioxide by 
charcoals showed that the adsorptive capacity per grm. of charcoal at 25^ C. and 
760 mm. may vary as much as lOQ per cent., and there appears to be no relation 
between service time and adsorption of a gas by various charcoals. (Service time 
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denotes the period elapsing before a toxic gas can be detected in the effluent air 
when air containing a known quantity of the gas is passed at a definite rate through 
a sample of charcoal of standard dimensions.) Adsorption of nitrogen and carbon 
dioxide by charcoal may be considered to be in a condensed layer 1 molecule deep^ 
Lleasurements of the isothermal adsorption of water-vapour by charcoal at 25^ C* 
showed that water is not adsorbed by charcoal, but is held by capillary action— 
is absorbed. Using Anderson’s formula connecting radius of a capillary with 
vapour pressure, the mean diameters of the capillaries of the four charcoals used in 
the experiments were calculated, and found to vary between 2*8 x 10"*’^ cm. and 
1*2 X10'’^ cm. By means of this same formula and the isothermals for water the 
surfaces of the charcoal were found to vary from 160 square metres to 436 square 
metres per grm. of charcoal. This variation in surface was not always accompanied 
by a corresponding variation in adsorptive capacity. No relation was found to exist 
between the service time of the charcoals and the volume of the capillaries; the 
same was true for the saturation points and retentivities, indicating that factors 
other than adsorption and capillary action influence the minute service of a 
charcoal. W. P. S. 


Estimation of Cyanamide and Dicyano*diamide in Calcium Cyanamide. 
Mapqueypol, ?• Lopiette, and L. Desvergnes. {A7m, Chivu anal Ajy'pl, 1920, % 
164-167.)—The total nitrogen is estimated by Kjeldahrs method. The estimation of 
the cyanamide is based upon the fact that an aqueous solution of calcium cyanamide 
treated with nitrate or acetate of silver in presence of ammonia yields a precipitate 
of silver cyanamide containing the whole of the cyanamide nitrogen. The amount 
of cyanide is then calculated from the proportion of nitrogen estimated by Kjeldahl’s 
method. Estimation of the silver in the precipitate, as proposed by Kappen, gives 
inaccurate results, owing to the composition of the precipitate varying considerably. 
The error is reduced by using very dilute solutions of cyanamide, silver nitrate and 
ammonium thiocyanate, dissolving the calcium cyanamide in the minimum amount 
of nitric acid, and rendering the solution slightly ammoniacal before precipitating 
the silver cyanamide. The estimation of the dicyano-diamide depends upon the 
fact that its aqueous solution treated with nitrate or acetate of silver, in the presence 
of potassium or sodium hydroxide, yields a precipitate containing the whole of the 
dicyano-diamide nitrogen. After precipitation of the cyanamide, the liquid is 
filtered, the filtrate boiled with a little 10 per cent, potassium hydroxide solution 
until all ammonia is expelled, the resulting precipitate separated and washed, 
and its nitrogen estimated by Kjeldahrs method. It has been shown by Caro 
(Analyst, 1911, 36, 76) that the composition of the precipitate varies with the 
quantities of dicyano-diamide and silver salt used, and for this reason volumetric 
■methods based on the estimation of the silver are inaccurate. There are also present 
in calcium cyanamide other nitrogenous compounds—^viz., urea, up to about 0*5 per 
cent, of nitrogen calculated on the cyanamide; compounds Insoluble in water and in 
nitric acid (0*5 to 1*5 per cent, of N on the calcium cyanamide); and a small quantity 
of soluble nitrogen not precipitated by silver. C. A. M. 
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Estimatlan of Glycol. B. Muller. {€hem. ZeiL, 1920, 44» 613-6160— For 
the BBtimatioa of ethylane glycol (made and sold in Germany as a substitute for 
glycerol) the dichromate and acetin methods used in glycerol analysis may be used^ 
hut the acetin method is unsuitable in the case of dilute aqueous solutions of the 
glycoL In the dichromate method, heating for four hours is necessary for complete 
oxidation. The glycol may also be estimated by oxidation with chromic acid and 
sulphuric acid and weighing the amount of carbon dioxide produced. Since th# 
glycol is not oxidised completely to oxalic acid by alkaline permanganate solution, 
Benedikt and Zsigmondy's method for glycerol cannot be applied to glycol. 

W. P. B. 

Comparison of Different Methods for Estimating the Iodine Value of 
Pats. T. Sundberg and M. Lundborg. {Zeitsch. U?itersuch. Nahr. Genussm.^ 
1920, 39, 87-95.)—The Hanis method yields results which agree most closely with 
those found by the Hnbl method; Wijs’s method gives higher results, whilst those 
obtained by Winkler's method are lower than the Hubl values. In the case of 
linolic acid, the Hubl value lies nearer to the theoretical iodine value than does the 
Wijs* value. The Hanus method is preferable to the Winkler method on account of 
the shorter reaction period required. W. P. S. 

Detection of Oxalic Acid and Lactic Acid, especially their Differentiation 
from Tartaric Acid. K. Brauer. {Chem. Zeit, 1920, 44, 494.)—When heated 
with concentrated sulphuric acid and resorcinol, oxalic acid yields a brilliant violet 
coloration, whilst lactic acid and tartaric acid both give a red coloration. If dilute 
sulphuric acid (1 : 1, or even lower concentration) is used in the test the coloration 
obtained with the different acids is ; Tartaric acid, yellow ; oxalic acid, green ; lactic 
acid, red. Solutions of the acids should be evaporated to dryness and the tests 
appUed to the residues. W. P. S. 

Rectified Petroleum Spirit from the Toluene-Petrol Fraction of Borneo 
Petroleum. W. A. Silvester. (/. Soc. Chem. Ind,, 1920, 39, 187-188t.)— The 
experiments cited do not support the conclusion of Evans (/. Soc, Chem, Ind.^ 1919, 
38, 401t) that a further fractionation of the two main fractions of this petrol is 
impossible. It is shown that repeated cumulative fractionation is capable of 
separating the paraffinic and naphthenic constituents of the two principal fractions, 
notwithstanding the small differences in the boiling-points. Methylcyclohexane 
(hexahydrotoluene) was, in, fact, separated from the fraction of b.pt. 102®-103® C., 
and the want of homogeneity, even in the best fraction (103®-104® C.), was 
obvious. The distillation apparatus used in the laboratory, with the exception 
of the Hempel and Lindemann columns and their modifications {cf, Washburn, 
Analyst, 1920,112), rely mainly on fractional condensation to effect the separation, 
and are therefore much less efficient than the column still-heads, in which there is 
also a pronounced interchange of heat between the rising vapour and the returning 
condensate, causing the « heavy constituents of the vapour to condense out, whilst 
the “ lighter " portions of the condensate are re-volatilised. C. A. M. 
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Direct Estimation of Rubber Hydrocarbon in Raw and Vulcanised 
Rubber. W. K. Lewis and W. H. McAdama {J. Ind. and Eng. Chm., 1920, 12, 
678-676.)—Mcllhiney's method of determiniag the bromine value of nnsaturated oils 
(Analyst, 1895, 19, 14) has been adapted to the estimation of rubber hydrocarbon 
which lorms an additional compound The anpiount of subatitu* 

tiou which takes place under specified conditions is determined, and twice the amount 
substituted is deducted from the total bromine absoiibedi to obtain a measure of the 
true bromine addition. In the case of raw rubber, the sample is extracted with 
acetone to remove the resins, dried and dissolved in pure carbon tetrachloride, and 
the solution filtered from proteins and other insoluble substances, and evaporated, 
and the residue weighed. A known volume of carbon tetrachloride solution, con* 
taining about 0*2 grm. of the rubber hydrocarbon, is treated with a measured volume 
of a solution of bromine in pure carbon tetrachloride, so that an excess of about 150 
per cent, of bromine is present, and the mixture allowed to stand for three hours in 
a dark room in a stoppered botcle. Ten e.c. of 3 per cent, potassium iodide solution 
(10 c.c. for vulcanised rubber) are then addud, and the liberated iodine titrated. To 
determine the substitution 10 c.c. of 5 per cent., potassium iodate solution are next 
added, and the iodine corresponding to the hydrobromio acid titrated. A blank 
determination is made under the same conditions to eliminate errors due to im¬ 
purities in the reagents. In applying the method to vulcanised rubber, the finely 
divided sample is extracted with acetone to remove resins, free sulphur, etc. The 
residue is dissolved by heating it for several hours with purified tetrachloroethane 
beneath a refiux condenser, the solution diluted with carbon tetrachloride to a 
definite volume, and an aliquot portion taken for the bromination. Substitution of 
bromine may be reduced to a minimum by titrating the brominated liquid in 
dim light. An estimation of combined sulphur in the rubber is made by the method 
of Davies (Chemist-Analyst, 1915, 16, 4), the residue from an aliquot portion of 
the tetrachloroethane solution being treated with 10 c.c. of saturated arsenic acid 
solution, 10 c.c. of fuming nitric acid, and 3 c.c. of bromine water, the mixture 
evaporated to a syrup, and the sulphuric acid estimated gravimetrically. The 
percentage of sulphur multiplied by 2^13 gives the amount of rubber hydrocarbon 
combined with sulphur, whilst the amount of uncombined hydrocarbon is calculated 
from the bromine result. C. A, M. 

Volumetric Method for the Estimation of Reducing: Sugrars. A. Jonescu 
and V. Vargrolici. {BuL Soc, Chivu Romdnia^ 1920, 11, 38-45.)-— The method 
depends on the reduction of potassium ferricyanide; 1 molecule of dextrose reduces 
5 molecules of ferricyanide in alkaline solution and under the conditions given. The 
reagent solution contains 46 grms. of potassium ferricyanide and 56 grms. of potassium 
hydroxide per litre and is standardised against pure dextrose. Ten c.c. of the 
reagent and 20 c.c. of water are boiled and titrated with a 0*5 per cent, dextrose 
solution, until the yellow ferricyanide is reduced completely to colourless ferrocyanide. 
Exactly 10 c.c. of the dextrose solution should be required. With coloured sugar 
solutions a few drops of picric acid may be added as an indicator; as soon as all the 
ferricyanide has been reduced, further addition of dextrose or other reducing'sugar 
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reduces the picric acid and produces a red coloration. The method may be used for 
the estimation of sugar in urine (after clarihoation with lead acetate and sodium 
carbonate) and of lactose in milk. In the latter case, the lactose solution is prepared 
by treating 10 c.c. of the milk with 10 c.c. of a mixture containing 20 grms. of acetic 
acid and 10 grms. of picric acid per litre and hltering the mixture; 10 c.c. of Iho 
filtrate are neutralised with sodium hydroxide solution, diluted to 40 c.c., and this 
solution is used for the titration, W. F. S, 

Titration of Sugfars. N. SchoorL (Zeitsch. U^itersuch, Nahr, Gcnussm.f 1920, 
39, 180-182.)—In using a method described previously by the author {Zeitsch. angewy 
Chem.^ 1898,11,633) for the volumetric estimation of sugars based on the iodiometric 
titration of the excess of cupric salt, the proportions of Fehling solution, sugar 
solution, etc., prescribed must be used, otherwise the tables for calculating the 
amount of sugar present are useless. A reprint of these tables is given. 

W. P. S. 

Estimation of Thiocyanates in Ammoniacal Liquors. J. A. Shaw. 

(J, Tnd. and Eng. Ghem.y 1920, 12, 676-677.)—The ammoniacal liquor (tOOO c.c.) is treated 
with an aqueous solution of 3 to 5 grms. of ferrous sulphate and about 100 c.c. of 
10 per cent, sodium hydroxide solution, allowed to stand overnight, and filtered, with 
the aid of suction, through an asbestos filter. This removes organic and inorganic 
substances insoluble in alkali solution and sulphides, and converts cyanides into ferro- 
cyanides. The precipitate is washed with water containing about 30 grms. of sodium 
hydroxide per litre, and the filtrate and washings are heated to 60° C., slightly 
acidified with dilute sulphuric acid, and the ferrocyanides precipitated with 10 per 
cent, ferric chloride solution. The sludge is filtered ofi’ on an asbestos filter, washed 
with 6 per cent, sulphuric acid containing 5 per cent, of sodium sulphate, and used 
for the estimation of the cyanogen. The filtrate is made up to definite volume, and 
aliquot portions of taken. These are heated to 70° C,, and treated with about 
16 C.C. of 1 per cent, sulphuric acid (1 : 4), followed by a decided excess of sodium 
hydrogen sulphite solution, and the thiocyanate precipitated with hot 10 per cent 
copper sulphate solution. The copper thiocyanate is separated after ten minutes in a 
Gooch crucible containing paper pulp, and washed with water at about the same 
temperature as the original liquid before filtration. The residue and paper pulp is 
then treated with 25 c.c. of ^--sodium hydroxide solution, the copper oxidised with 
bromine water, the liquid filtered, the filtrate treated with more bromine water and 
digested at 100° C. for an hour, after which it is acidified with hydrochloric acid, boiled 
to remove bromine and evaporated to dryness. The residue is treated with hot water 
containing a little hydrochloric acid, and the solution filtered from silica. Finally, the 
sulphate is precipitated with barium chloride, and the sulphur in the barium sulphate 
calculated into thiocyanate. The method, which is applicable to the waste liquors 
from ammonia stilh in the coking industry, gives the true amount of thiocyanate 
within 0 01 grm. per litre. ^ 
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INORGANIC ANALYSIS* 

Detection of Natural Barytes in Lithopone, eto. S. Stewart. (J. Soe, 
Chem. Ind., 1920, 39, ISSt.)— Inlerior qualitiee of litbopone and other pigments 
oomposed essentially of zine sulphide and barium sulphate sometimes contain 
natural barytes. This reduces the opacity and covering power of the pigment, and 
oauses it to give a yellowish white when used in linoleum. The natural mineral may 
be detected by mixing a trace of the sample with a drop of water^ drpng the 
mixture, and examining it under the microscope with a ^ to ^ inch objective, the 
diaphragm being closed so as to form a dark background. Precipitated barium 
sulphate will then appear as a fine powder composed of minute crystals of uniform 
size, whilst in the case of natural barytes transparent irregular fragments of larger 
size will be seen. The test is rendered more certain by first removing the zinc 
sulphide by treatment with dilute hydrochloric acid and potassium chlorate, and 
examining the insoluble residue. C. A. M. 

Titration of Chlorides with Silver Nitrate. H. W. Bolam. {Chem. 
News, 1920, 20, 292.)—In the case of a chromate, such as barium chromate, less 
soluble than silver chromate, the titration of the chloride with silver nitrate becomes 
difficult as regards the end*point of the reaction. This may be overcome by adding 
potassium chromate in quantity slightly larger than is sufficient to precipitate the 
barium radicle; the titration can then be carried out with silver nitrate as usual. 
The formation of a faint brown tinge, which is not discharged on shaking the flask, 
shows that the reaction is complete. H. F. E. H. 

Electrometric Titrations with a Hydrogren Electrode. W. D. Treadwell 
and L. Weiss. {Helv, Ghim. Acta, 1920, 3, 433-446.)—An apparatus is described 
with a hydrogen electrode, the change in the potential of which in acidimetric 
titrations can be measured with sufficient accuracy with a millivoltmeter. The 
electrode consists of a tube of unglazed porcelain, 6 mm. in diameter, the exterior of 
which is eleotrolytically coated with a thin film of gold, and then at its lower end for 
a length of about 7 cm. with a thin film of palladium black. For acidimetric titra> 
tions two such electrodes of equal size are combined to form an element. One is 
introduced into a suitable liquid sodium bicarbonate solution, or a citrate 
solution with hydrogen exponent^-5) as a comparison electrode, whilst the other 
is immersed to the depth of about 2 cm. in the liquid to be titrated. The upper 
ends of the two electrodes are passed through a small glass bell-jar, which will form 
a water seal over the vessel containing the liquid. Ordinary hydrogen moistened 
with water is passed through the comparison electrode at the rate of 2 to 3 bubbles 
per second, thence through the titration electrode, and finally into the air through 
a capillary tube bent upwards. A short capillary tube filled with potassium sulphate 
connects the two electrodes. The liquid is titrated through a small opening in the 
beill-jar, of such size that it is completely filled by the capillary tube of the burette 
tap. The titration may also be effected in an open vessel, only the electrode (con¬ 
tained in a tube through which hydrogen is passed) being allowed to dip into the 
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liquid, or a tube coated inside with palladium may be used; but the results thus 
obtained are less accurate. In the case of weak acids the equilibrium constant may 
be readily calculated from the fall in potential in the course of the titration. The 
method is also applicable to the estimation of strong acids in the presence of weak 
acids* 0. A. M. 

Estimation of Zirconium and Titanium in Zirconium Ores. G. E. F. 
Lundell and H. B. Knowles. (/. Amer. Chem. Soc., 1920, 42, l‘ 139 - 1448 .)-The 
zirconium and titanium are precipitated by means of ** cupferron," and the procedure 
recommended provides for the presence of all the elements which have been found in 
zirconium ores. The ore is fused with borax, the melt dissolved in hydrochloric acid, 
and the solution evaporated with the addition of sulphuric acid until fumes of the 
latter acid are evolved; after cooling the solution is diluted and filtered to separate 
silica and a small quantity of zirconium phosphate. This insoluble matter is ignited, 
treated with sulphuric and hydrofluoric acids to remove silicon, fused with sodium car¬ 
bonate, the melt extracted with water to remove phosphate, and the insoluble residue 
fused with potassium sulphate, dissolved in sulphuric acid, and the solution added to 
the main solution. Interfering quantities of such elements as calcium, magnesium, 
potassium, sodium, lithium, copper, cobalt, manganese, zinc, and boron are removed by 
an ammonia precipitation followed by filtration. The ammonia precipitate is dissolved 
in dilute sulphuric acid, the solution treated with hydrogen sulphide to remove tin, 
lead, bismuth, and any remaining copper; after filtration, the filtrate is treated with 
tartaric acid, ammonia, and hydrogen sulphide, and filtered. The filtrate is acidified 
with sulphuric acid, boiled to expel hydrogen sulphide, cooled to 0° C., and treated 
with an aqueous solution of “ cupferron,** whereby zirconium and titanium are 
precipitated together with varying amounts of thorium, cerium, and other rare earths. 
The ignited and weighed “cupferron” precipitate is fused with potassium pyro- 
sulphate, dissolved in sulphuric acid, and the solution divided into two parts for the 
estimation of titanium and the rare earths. Small amounts of titanium may be 
estimated colorimetrically, whilst large amounts are estimated by titration with per¬ 
manganate solution after reduction to TiO. The rare earth oxides are estimated by 
a preliminary hydrofluoric acid treatment followed by an oxalate separation. 

W. P. S. 


APPARATUS, ETC. 

Calopimetric Method for Standardising* Thermometers by Electrical 
Energy. T. W. Richards and S. Tamaru. (/. Amer. Ghem, Soc., 1920, 42, 
1374-1377.)—The method consists simply in supplying heat in successive small equal 
quantities to a calorimeter and noting the readings of the thermometers produced 
by each step. From the known heat capacity of the system the rise of temperature 
which ought to occur is readily calculated. The heat is derived from electrical 
energy supplied at known voltage through a definite constant resistance, and the 
procedure is essentially like that suitable for the determination of heat capacity 
where temperature changes are known, W. P. S. 
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Fluoremetpy. Quantitative Analysis by Comparative Fluorescence. 
L. J. Desha. (/. Aimr, Chem, Soc., 1920, 42,1260-1363.)—A method of mioro-analyaifl 
18 described, of the same order of sensitiveness as colorimetry and nephelometry, 
which should prove to be generally applicable to the estimation of very small 
quantities of substances which are either fluorescent themselves or may be rendered so 
by the addition of a suitable reagent. Ultra-violet rays from a quartz-enclosed 
mercury arc, filtered from most of the visible radiation, are used to excite fluorescence 
in solutions of the substances contained in the comparison cylinders of the Kober 
nephelometer. The intensity of the fluorescent light thus produced, as observed in 
the eyepiece of the instrument, is equalised in the usual way by altering the heights 
of the exposed columns. Experiments with solutions of quinine sulphate in y 
sulphuric acid (0*5 to 2 mgrms. per litre) and aniline iodeosine in ^ alkali solution 
(2 to 4 mgrms. per litre) showed that the curves obtained by plotting the scale 
readings against concentrations are quite regular in the case of dilute solutions. 

W. P. S. 

Glass to Metal Joints. E. C. McKelvy and C, S. Taylor. ( J. Amer. Chem. 
Soc.f 1920, 42, 1364-1374.)—Methods are given for the construction of two types of 
glass to metal joints. To solder a glass tube into a steel, iron, copper, brass, or 
nickel tube, the inside of the metal tube is tinned and the end of the glass tube is 
platinised. For the latter purpose, the end of the tube is roughened with sand or 
emery, painted with a colloidal solution of platinum in lavender oil mixed with 
Burgundy pitch, and then heated to redness to burn off the organic matter and fuse 
the platinum into the glass. This end of the glass tube is inserted in the tinned end 
of the metal tube, a small quantity of zinc chloride solution is added as a flux, and 
the joint heated until the tin melts; it is then allowed to cool slowly. Soft glass 
tubing may be fused to iron or steel tubing by using a flux prepai’ed by melting 
together equal weights of zinc oxide, borax, and powdered soda glass. The joints 
withstand sudden changes in temperature and are vacuum-tight. W. F. S. 


* ❖ 4^ 4r 
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ANALYTICAL STANDARDS. 

The Council of the Society of Public Analysts have transmitted to the Council 
of the Institute a Report, abstracted below, of a Committee, consisting of Messrs. L. 
Arohbutt, W. J. A. Butterfield, G. Nevill Huntly, and G. Rudd Thompson, appointed 
to consider the desirability of making provision for supplies of standard chemical 
substances. 

The Committee is satisfied that there is a demand for analytical control 
standards, which is now being chiefly met by private enterprise and by the importa¬ 
tion of the U.S.A. Bureau of Standards Samples, and that the demand appears 
reasonable for checking and educational rather than commercial purposes. The 
Committee think that every effort should be made to secure control of the supply of 
such standards by a responsible body representative primarily of analytical chemists, 
which might with advantage seek the co-operation of the manufacturing interests, the 
Engineering Standards Association, the U.S.A. Bureau of Standards, as well as per¬ 
haps the existing private organisation. 

The Committee recommend that the Society of Public Analysts should take the 
initiative in forming a representative Analytical Standards Committee, the objects of 
which shall be: 

1. To decide for which chemicals, commercial metals and alloys, and perhaps 
ores and certain other products, it is desirable to supply standard samples. 

2. To settle how samples shall be provided and issued. 

3. To take steps for securing comparative analyses of the proposed standard 
samples by groups of chemists engaged in the analysis of the particular class of 
materials to which the sample belongs. 

The Analytical Standards Committee should consist of five to seven members of 
the Society of Public Analysts, actively engaged in analyses of pure chemicals, alloys, 
metals, etc.; and as the Society numbers among its members representatives of 
other bodies, such as the Institute of Chemistry, the Association of British Chemical 
Manufacturers, the Society of Chemical Industry, the Iron and Steel Institute, the 
Institute of Metals, etc., the Committee suggest that it would be easy to select mem¬ 
bers for the Standards Committee, who, subject to the approval of the above bodies, 
would act as their representatives. 

The Analytical Standards Committee should at the outset arrange: 

1. For the provision of certain chemicals, such as benzoic acid, sodium oxalate, 
and sugar. 
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2. To report, after making foil inquiries of manufacturers, users, and teachers, 
whether there is any legitimate scope for the extension of the scheme on the lines of 
the U.S.A. Bureau of Standards 

Further, the Standards Committee should ascertain to what extent and by what 
procedure the Department of Scientific and Industrial Besearch would support the 
Committee by a grant until the Committee’s work becomes self-supporting. 

The Council of the Institute have concurred with the proposals contained in the 
Beport, and have nominated Mr. F. H. Carr, Dr. J. T. Dunn, Mr. Lewis Eynon, and 
Mr. F. W. Harbord, any of whom would be willing to act as representatives of the 
institute in this connection. 


♦ if ♦ * 
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Applied Chemistry. By C, Kenneth Tinkler and Helen Masters. Vol. i.» 

283 pp. and Index. Crosby, Lockwood, and Son. Price 12s. 63. 

Under this somewhat misleading though literally correct title Dr. Tinkler and 
Miss Masters have written the first volume of a work which is, we believe, unique 
alike in its intention and its scope. 

It is an outcome of the establishment by the London University of a diploma in 
Household and Social Science. In view of the previous absence of any complete and 
definite scheme of instruction in the scientific aspects of domestic matters the 
importance of this new departure is obvious. 

Until towards the end of the eighteenth century almost all the great country 
houses and many of the smaller ones were to a large extent self-supporting. Behind 
the scenes they were hives of industry; and kitchen and laundry, brewhouse and 
bakehouse, stillroom and spicery, loom and spinning - wheel, exacted from the 
housewives of the time wide and practical if not a scientific knowledge of what 
were then domestic arts and have now become matters of wholesale trade and 
manufacture. 

The development of machinery, the applications of science to industry, and 
changed manners and customs now render us almost entirely dependent on 
commercial sources for the necessaries as well as the luxuries of life. For the full 
understanding of domestic matters under the new conditions, knowledge of an 
entirely different kind is required, the acquirement of which has hitherto been by no 
means an easy matter. 

The book before us deals with almost everything which could be reasonably 
included under the head of household science, food alone excepted, on which a 
further volume is to follow. 

It is mainly intended as a guide to practical work for the degree, matters of 
theory being left to the lectures except whore necessary for the proper understanding 
of the experimental work. 

As its title suggests, the major portion of the book is concerned with chemistry, 
treated chiefly but by no means exclusively from an analytical standpoint. Although 
they have already been dealt with in numerous textbooks, such subjects as the 
analysis of water, water softeners, soaps, dry-cleaning preparations, bleaching agents, 
disinfectants, air, coal gas, and liquid and solid fuels, together with the chemical and 
microscopical characters of the chief textile fibres, could hardly have been omitted 
from a work of this kind, but the authors have gone farther afield than this and 
have included in their syllabus the examination of paints, oils, and varnishes; of 
polishes for metal, wood, and leather; and of enamels and glazes for pottery and 
ironware. 
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The outstanding feature of the work, however, really lies in the attention devoted 
to subjects in which chemistry plays a minor part. Among these may be mentioned 
experiments in emulsification; in the measurement of surface tension (as an aid to 
the better understanding of the action of detergents); methods for determining the 
efficiency of gas stoves and geysers, also of the efficiency of the ventilation of rooms. 

In fact, foods and building materials excepted, there is hardly a substance, 
process, or apparatus used in, on, or about a house which the authors have not taken 
within their purview; even the reading of gas meters and the explanation of the 
basis of the fuel equivalents in the now happily defunct Fuel Bationing Order receive 
due meed of attention. 

The student who conscientiously does all the work described in this volume 
will have received a most valuable training in analytical and investigatory work. It 
is perhaps open to doubt whether such a mass of diverse subjects can be profitably 
dealt with in so brief a period as a single academic year; but apparently it is not 
intended that all the experiments, etc., described should be carried out by each 
student individually, some being included in the lectures and a few in the earlier 
years of their training. 

This may to some extent justify what must otherwise be regarded as a defect in 
the book—namely, the inequality of the treatment of the various topics dealt with. 
Except for the purpose of teaching it to others, it is difficult to see exactly what use 
those who take the course for this degree will make of the knowledge they have 
acquired; but, whatever the answer to this problem, it can hardly justify the 
allocation of some thirty>two pages to a detailed description of the methods 
employed for the analysis' of water, while only half that space is given to the 
examination of paints, varnishes, distempers, metal, furniture, and boot polishes, 
glazes and enamels, the analysis of which is often a matter of the utmost difficulty, 
and the published information about which is scanty and far to seek. 

Taking the book as a whole it is most clearly and concisely written, and is 
remarkably free from errors, typographical or otherwise. It is very well printed, 
and most of the illustrations are excellent, except those of some of the ordinary 
pieces of apparatus (Figs. 1, 2, 3, and 4), which are very crude and in some instances 
quite out of proportion. 

The authors may be congratulated on having written a most interesting work, 
which from its wide and novel range should appeal to many others besides those for 
whom it is specially intended. 

Cecil H. Ckibb. 


CouRs DE Chimie, 2 vols. By R. Dk Forcrand. 1918-19. Paris: Gauthier- 
Villars et Cie. Second Edition. Price: Vol. I., 14 francs; Vol. II., 18 francs. 

Professor Forcrand’s book is written primarily for the guidance of French 
students preparing for the Gertificat d’etudes sup^rieures de physique, chimie et 
sciences naturelles. The syllabus for this certificate comprises ‘‘the whole of 
chemistry,” and the necessary instruction is to be conveyed, in eighty to ninety hours, 
to students who may begin with little or no chemical knowledge. While we must 
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Admire the ftkiU with which Professor Fororuid covers this comprehcasive syllabas 
in A thousand pages, we must doubt whether hie book can be of great service to 
those more fortunate students whose first year of study does not include “ the wh^ 
ot chemistry." 

The book is divided into five sections dealing successively with General and 
Physical Chemistry, Inorganic.Chemistry, Organic Chemistry, Analytical Chemistry, 
And Chemical Arithmetic. The section on Analytical Chemistry is necessarily 
restricted by the nature of the book. It suffers badly from the comprehensive 
programme; within one hundred pages the author deals with qualitative and quanti¬ 
tative inorganic and organic analysis, water analysis, and gas analysis. The section 
contains a good exposition of the general principles of analysis, but a few only of the 
detailed methods are given under each heading, and mention of these is often too 
brief to have much teaching value, either from the practical or theoretical standpoint. 
As it was not the intention of the author to write a guide to laboratory work, be 
might have made this section far more valuable by using his earlier chapters on 
theoretical chemistry to develop a more detailed system of one branch of analysis. 
Insufficient use has been made of the knowledge imparted in the first three sections. 
The statement (on page 332 of the second volume) that a test-tube is a thin, cylindrical 
glass tube, closed and rounded at one end, appears, for example, out of place; a 
student who has already been introduced to such subjects as the quinine and morphine 
alkaloids will know this. 

The first section is the most valuable for the general reader. It contains an 
exceedingly clear and logically developed account of the fundamental chemical and 
physico-chemical principles. The section on inorganic chemistry is in need of further 
revision. The structural representation of the chlorine oxyaoids with chains of 
oxygen atoms, and of byposuiphurous acid with two directly connected sulphur 
atoms, does not give the best graphical summary of the chemical properties of these 
compounds. In the same way, the statement that tannic acid is a digallic acid 
ehotdd have disappeared by now, even from the elementary textbook. 

D. Clibubnb. 
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A STUDY OF THE DETERMINATION OF POTASSIUM AS THE 
PERCHLORATE, AND THE SEPARATION FROM SODIUM, ETC. 

By E. LEITCH MORRIS, F.I.C. 

{Bead at the Meeting^ June 2, 1920.) 

The work outlined below is a summary of nearly six years’ experience of the per¬ 
chlorate process, and it is claimed that, given attention to esflential details, the 
results approach to scientific accuracy. 

In the course of this work the strength of alcohol is expressed as percentage by 
volume. Perchloric acid” means the aqueous acid, and in the experimental work 
a 20 per cent, solution was used. The formula HCIO 4 refers to the absolute acid. 

The insolubility of potassium perchlorate in strong alcohol was observed by 
Serullas {Ann. Chim. Phys.j 1831,46,294), who described an analytical process based 
on this fact. 

Schloessing {Compt. rend., 1871, 73, 1269) seems to have been the first to publish 
trial results by the method. He evaporated the solution with perchloric acid nearly 
to dryness in a sand-bath, treated the cold residue with small quantities of strong 
alcohol, and decanted. **The more soda present the more sodium perchlorate is 
retained by the perchlorate of potassium; therefore it is best to dissolve the partly 
washed perchlorate of potassium in the least possible amount of hot water, and again 
evaporate to dryness. Two more washings with alcohol complete the washing.** 

Results given on a mixture of NaCl+ECl are remarkably close to the truth. 
No determination on a pure potassium salt alone was made. The accuracy of these 
results may be ascribed partly to the use of nearly the minimum amount of 
alcohol (20 to 40 c.o. in all), and partly to the fact that the presence of sodium per¬ 
chlorate con^iderahly reduces the slight solubility of the potassium perchlorate in 
alcohol; in addition, the potassium perchlorate retains slight traces of the sodium 
salt even after the perchlorate residue remaining after the preliminary washing with 
alcohol is redissolved and the solution is again evaporated to dryness. 
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WenBe {Zeitsch. angew. Chem., 1891, 4, 691; 1892, 5, 933) used 96 per oent^ 
alcohol containing 0*2 per cent, by weight of HGIO^ as the wash liquid, which con¬ 
siderably reduces the solubility of potassium perchlorate. The perchlorate residue 
was extracted twice with 10 c.c. of this mixture, and then collected and washed with 
the same liquid. Then, finally, it was washed with a few c.c. of pure alcohol to freo 
it from traces of adhering perchloric acid. Tared filter papers were used. Drying 
temperature, 120® to ISO® C. “ The whole process requires 60 to 76 grms. of aloohol.’*^ 

Gaspari {Zeitsch, angew. Chem,^ 1893, 6 , 68 ) applied the process to the direct, 
estimation of potash in fertilisers, ashes, etc., containing Fe, Mn, Al, P ,05 and 
alkaline earths. He recommended: (a) Filter tubes with asbestos ; {h) wash liquid 
containing 97 per cent, alcohol and 0*2 per cent. HGIO 4 ; (c) two evaporations with 
perchloric acid, finally to a syrup before treating with wash liquid; {d) extraction 
of cooled residue with 20 0 . 0 . washing fiuid, decanting and repeating extraction with 
20 c.c. more; (e) dissolving residue in hot water and re-evaporating, as suggested by 
Schloessing; (/) transferring with the washing fluid, and finally washing with a few 
c.c. of pure alcohol. Drying temperature, 130® to 160® C. 

These recommendations are improvements, excepting the use of 20 c.c. of wash 
liquid instead of the 10 c.e. recommended by Wense for each of the two preliminary 
extractions. The usual descriptions of the perchlorate process follow Caspar! as. 
regards the amount of wash liquid for extraction, but ignore nearly all the other 
details emphasised by him. 

D. A. Kreider {Amer, J. of Science, 1896, 49, 433 ; reprinted, Ch&tn, News, 1896, 
78, 9-17) followed Caspari’s details, using pure potassium chloride (Ol grm.) and 
also a mixture containing a known amount of potassium chloride. A Gooch crucible 
is recommended. The results were good. In the case of the pure salt the error 
was to mgrm. below truth. Total filtrate, close to 50 c.c. 

W. A. Davis (J. Agric. Science, 1912, 5, 52), made a detailed study of the process. 
He evaporated the solution once, on a sand-bath, with perchloric acid until it fumed 
strongly. The perchlorate residue was treated with 95 per cent, alcohol, and after 
decantation transferred and washed with alcohol to which 0*2 per cent. HGIO^ 
had been added, and finally washed with about 5 c.c. of pure 95 per cent, alcohol 
and dried at 100® G. The results are fair, but show somewhat wide variations. At 
the close of the paper he recommends that, after preliminary extraction with the 
20 c.c. alcohol, the rest of the washing should be carried out with a solution of 
potassium perchlorate in 95 per cent, alcohol, saturated at room temperature. 

Thin and Gumming (J, Chem. Soc., 1915,107, 361) recommend the use of the 
saturated solution of potassium perchlorate in 95 per cent, alcohol for the washing 
liquid as suggested by Davis. Beyond stating that the results are accurate they 
give no analytical data. Their paper is chiefly useful for their solubility determina¬ 
tions of potassium perchlorate in alcohol of various strengths, and in alcohol 
containing varying amounts of perchloric acid. 

Baxter and Kobayashi (J. Ame^. Chem. Soc., 1917, 39, 249) have shown that 
absolute alcohol containing 0*1 per cent. HGIO4 dissolves at 0® G. as little potassium 
perchlorate as any practicable mixture (1*9 mgrm. per 100 c.c.), although the salt 
is 4 Still appreciably soluble even in this liquid. They recommend washing at a 
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temperature near 0 ^ G. with a saturated (at 0 ^ C.) solution of potassium perchlorate 
in the above liquid. They used a platinum sponge crucible and dried at 200^ C. in 
an electric oven. The results were good, but working at 0^ C. is obviously in¬ 
convenient. 

In a later paper (J. Amer, Chem, Soc,, 1920, 42) 735) they agree with the criticism 
of Gooch and Blake (see next paragraph) that potassium perchlorate may be 
precipitated from this washing solution when much sodium is present. They modify 
the process by making a preliminary extraction with 20 c.c. of absolute alcohol, con¬ 
taining 01 per cent. HGIO4, but no perchlorate, and then washing with the per¬ 
chlorate solution (saturated at 0^ G.,) already described. Otherwise, the process in 
detail is the same. A series of good results is quoted. In the presence of much 
sodium, re-solution of the precipitate in water, and re-evaporation at least once, is 
necessary. 

Gooch and Blake (Amer. J. Science^ 1917, 44, 381) have shown that, at ordinary 
temperatures, the addition of a wash solution paturated with potassium perchlorate, 
to the perchlorate residue leads to precipitation ot some of the dissolved potassium 
perchlorate, when much sodium perchlorate is present. (Gf. Baxter and Eobayashi.) 
They recommend the use of 97 per cent, alcohol containing 01 per cent. HGIO4 as 
wash liquid throughout the process, and avoid loss, through solubility of the EGIO 4 
by restricting the amount of wash liquid used. They treat the perchlorate residue first 
with 10 c.c. only of washing fluid; decant; redissolve the residue and again 
evaporate when much sodium is present; treat again with 10 c.c., decant, and 
finally wash with 5 c.c. of the same wash liquid added in portions. In all their 
determinations the total filtrate was kept at 25 c.c. Repeated evaporation with 
perchloric acid is desirable if more than 0-2 grm. of NaCl + KCl is present. (It will 
be seen that the final washing with pure alcohol usually prescribed is discarded; 
this washing with pure alcohol is the chief cause of the low results generally found 
in the perchlorate method.) The drying temperature is 130^ G. If these details are 
followed, the problem of getting consistently accurate results by the perchlorate 
process is solved without the use of a saturated perchlorate solution for the washing. 

The process I have adopted since 1914 is the same in nearly every detail as 
Gooch and Blake’s. 

The perchlorate process has also been applied by some workers to the precipitate 
of potassium-sodium-oobaltinitrite. This is a useful process when sulphates or 
tartaric and citric acids are present. Bennett (Analyst, 1916,41,165) used tt. The 
results are good ; generally a little higher than truth. 

Notes on the Varying Procedures given above. —Wense’s suggestion of using 
10 O.O. only, of the wash liquid for each washing by decantation has been neglected. 
I had adopted it before I saw Gooch and Blake’s paper. Most text-books follow 
Gaspari’s quantities of 20 0 . 0 . each time. This increased amount is probably of little 
moment in the case for which Gaspari describes the method—viz., the direct deter¬ 
mination of potash iu mixed fertilisers, etc., where considerable amounts of other 
bases and also phosphoric acid may be present; but when only a pure potassium salt 
is present, low results will be obtained. The final washing with pure alcohol to 
remove traces of perchloric acid is unnecessary when asbestos filters are used, and 
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the preeipitate dried at 130^ G. or higher. Davis dried at 100^ C.; a higher tem¬ 
perature is better. 

The wash liquid should oontain at least 97 per oent. aloohol after the addition of 
the perchloric acid, and there is no objection to using absolute aloohol containing 
perchloric acid. With lower alcohol strengths than 97 per oent. the solubility of 
the potassium perchlorate increases considerably. 

Two evaporations with perchloric acid should be made; if an excess of per¬ 
chloric is present at the end of the first evaporation, the second evaporation will 
suffice in all oases. The Gooch crucible is the best filter. At least one solution 
of the precipitate followed by re-evaporation is necessary, after preliminary extraction 
with wash liquid, when sodium or other bases are present; otherwise the results may 
be above the truth. Finally, it is advisable to keep the total amount of wash liquid 
as low as possible, as too free use of it will make the results low. 

Infiv^nce of other Substances present: Ammonimn Salts must he absent .—The 
results obtained by Schloessing show that the presence of alkaline earths and 
magnesia exerts but little effect on the results, and Caspar! has shown that it is not 
necessary to remove phosphoric acid, and that it is only necessary to remove 
sulphuric acid. This last is absolutely essential, owing to the insolubilicy of sodium 
sulphate in aloohol. In his paper Davis shows that fair results are obtained on 
pure potassium sulphate without removing the sulphuric acid, and states that it 
is not always necessary to remove sulphuric acid; but he seems completely to 
have overlooked the point that the removal of sulphuric acid is necessitated in 
general analysis by the insolubility of sodium sulphate in alcohol, and he himself 
found that, when magnesium was present as sulphate, the removal of the sulphuric acid 
was necessary. In a later paper {J. Chem. Soc., 1916, 107, 1680) he recommended 
the removal of sulphuric acid in all cases except in the analysis of pure potassium 
sulphate. It is evident that Davis assumed that sodium sulphate oa evaporation 
with perchloric acid behaves similarly to potassium sulphate. This is not the case; 
the perchloric acid treatment leaves sodium sulphate unchanged. This is a very 
important point to note, and is referred to below, under Experimental." 

As regards magnesium, Kreider treated 0*15 grm. magnesium carbonate with 
excess of perchloric acid, evaporated the solution, and treated the cold residue with 
aloohol, when a perfectly clear solution was obtained. 

Fri^tically bH perchlorates seem to be freely soluble in strong alcohol except 
those of potassium, rubidium, csesium, and ammonium. Ammonium perchlorate is 
slightly soluble in alcohol-^about 2 per cent. In using the perchloric process, it is 
essential to use sufficient perchloric acid to convert completely all the bases present 
into perchlorates, owing lio the insolubility of most chlorides, etc., in aloohol. 
Kreider found that, to secure a nearly complete separation of phosphoric acid from 
the potassium, a considerable excess of the perchloric acid should be left upon the 
potassium perchlorate before it is treated with alcohol. 

Teostbook Descriptions of the Process.—These, in general, are faulty. Mellor's 
Treatise** foUows Gaspari generally, but omits the re-dissolving and re-evaporation 
of the residue after the first treatment with the alcoholic fluid. The final washing 
with pure aloohol is omitted; this is an improvement. 
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Treadwell (Qtuint. Anal. IL, English edition) describes the process accurately 
in Gaspari’s own words, but makes a serious error at the end by 8a3ring that, finally, 
thtt precipitate is to be washed with 50 to 75 o.c. of pure alcohol. If this is done, 
the results must be low, unless in the case where a very large amount of sodium is 
present. This error has arisen through misreading Wense^s words, ** the whole 
process requiring 50 to 75 grms. of alcohol,” this implying a total filtrate of 60 to 
80 c.c. There seems little doubt that this description may have led to the con¬ 
demnation of the process by some workers who have tried it on a pure potassium 
salt, following Treadwell’s directions, and found the results too low. 

The Stassfurt modification of the perchlorate process for crude potassium salts 
is described by Lunge and Keane (Tech. Methods of Chem. Anal.^ Vol. I., Part II., 
p. 530). The details resemble those of Caspari, but the re-dissolving of the per¬ 
chlorate is neglected. The washing solution is 96 per cent, alcohol, to which 2 per 
cent, (of 20 per cent.) perchloric acid has been added. Finally, the perchloric acid is 
removed by washing with a minimum of pure 96 per cent, alcohol. A water-bath is 
specified for the evaporation; this is unsatisfactory, a higher temperature (120® to 
130® C.) is necessary for the final stage of the evaporation, since the perchloric 
acid does not reach the fuming-point at the temperature of the water-bath. The 
washing solution, it will be noted, contains only 94 per cent, alcohol and 0*4 per 
cent. HCIO4» HCIO4 is suflBcient; the extra amount of acid reduces the 

alcohol content by an extra 1 per cent. 

Perchloric Acid .—Pure perchloric acid, “ reagent,” has only been obtainable 
commercially in the last fifteen years. Kreider described a very convenient method 
of preparing the acid from pure sodium perchlorate by treating it with fuming hydro¬ 
chloric acid (sp. gr. 1*2), filtering off the sodium chloride precipitated, on asbestos, and 
concentrating the filtrate to the fuming-point. Such an Eicid contains about 40 to 50 
mgrms. of sodium perchlorate in 1 c.c,, and is of 60 per cent, by weight (equal to 
nearly 1 grm, HCIO4 per c.c.). 

Thin and Gumming found that Merck’s **pure” perchloric acid (20 per cent.) 
gave 0*1476 grm. solid residue from 10c.c. and contained some potassium perchlorate. 
Another lot of acid gave 0*049 grm. from 10 o.c. 

Perchloric acid of reagent purity has been obtainable both from a German, and 
at least one English source since 1910, such acid leaving only traces of visible matter 
on evaporation of 10 c.c. and giving no result for a blank when put through the 
analytical process for potash. 

Strengths and Specific Gravities op Perchloric Acid Solutions. 


SpeciSc Gravity. 

HCIO. 

(Per Cent, by Weight). 

Boiling-Point. 

1-782 at IS-S® 
*1-82 ( 
1-12 

IBosooe) 

’Boscoe) 

100 

71-6 

20 

110° (Bosooe) 
203° (Bosooe) 


HCIO4 grms. per 100 c.c. 


120 

22 


HOlO«^^o“ ooMtant boUing-point. approximating to the oompoeition of the dihydmte 
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I have found the commercial pure 20 per cent acid free from potash, but a 
blank analysis gives 1 to 2 mgrms. of residue (per 10 o.c. of the acid) insoluble in 
alcohol, but this is nearly always found to be silica only. Davis apparently used 
such cm impure acid and did not correct for it in his results. 

It is noticeable that, according to Boscoe, the pure acid has a much lower sp. gr. 
and also a lower boiling-point than the 71 per cent. acid. (/. Chem. Soc., 1863,16, 82.) 
From the content of HCIO4 by weight in volume, it is evident that the 70 per cent, 
acid is nearly five and a half times stronger in HCIO4 than the 20 per cent, acid, 
when equal volumes are taken. Later workers have used the 20 per cent, acid, while 
the acid of Kreider, and also of Gaspari, was of about 60 per cent. Wash-alcohol, 
containing 0*2 per cent. HCIO4, is 1 per cent, weaker in alcohol (when the 20 per cent, 
acid is used) than the pure alcohol used for the preparation. Kreider has also 
described the preparation of the purified acid (70 per cent.) by distillation, under 
reduced pressure. Gooch and Blake in their work used acid prepared in this way of 
70 per cent. 

Experimental ,—In 1914 I had occasion to determine the potash in a mineral 
water of the Apollinaris type, and used the perchlorate process for this, following the 
procedure described below. Some further preliminary work showed that the process 
was accurate, and that it was unnecessary to wash with a solution of perchlorate of 
potassium in alcohol. The process was also used, in general practice, to check the 
amount of potash salt in solutions prepared on a manufacturing scale. 

Fresenius {Quant, AnaU) recommended the use of the filtrate to transfer potakssium 
platinichloride and also magnesium ammonium arsenate to the filter, in order to 
avoid over-washing. I adopted this procedure for the transference of the perchlorate, 
to avoid using more than 30 to 40 c.c. of washing fluid in all. The trial analyses 
were undertaken to find accurately the experimental error of the method, using varied 
amounts of potassium salt. The publication of Gooch and Blake's paper (Zoc. cit,) 
confirmed my own results, but the trial-analyses were continued to supplement their 
work. A few analyses using increased quantities of wash liquid were also made in 
order to compare the results. A total of 25 c.c. of wash liquid is not always quite 
sufficient to wash the precipitate thoroughly when considerable amounts of sodium 
or other salts are present. 

Beagents ,—The perchloric acid used was a 20 per cent, solution (analytical re¬ 
agent). Ten ao. of the acid left, on evaporation and drying at 140° C., usually about 
3 mgrms. of residue. This residue, however, when treated with the alcoholic wash 
liquid, usually left nothing weighable on the filter. More recently I have found a 
residue, after filtering, amounting to 0*4 mgrm. per 10 c.c. acid. The trace of 
insoluble residue is apparently silica. In using this batch of acid, the corresponding 
correction has been made on the perchlorate obtained in the analysis. The potassium 
chloride used was Eahlbaum’s ** K” brand, *‘for analysis.” 

Wash Liquid ,—Made as follows: 

Alcohol, 98 per cent. ... ... ... 100 c.c. 

Perchloric acid ... ... ... ... 1 c.c. 

This wash liquid will have a content of 97 per cent, alcohol, and will contain, 
practically, 0*2 per cent. HCIO4. 
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The 98 per oent. alcohol can be easily made by mixing 110 c.c. of absolute 
alcohol {of not less than 99*5 per oent) with 100 c.c. of 96 per cent alcohol. 

Process .—In nearly all cases the solution of the salt was evaporated with 
;perohlorio acid, three times in all, and in the final evaporation taken practically to# 
dryness. The residue (in the analyses following after No. 8 and No. 3a or 
Tables I. and II.) was treated with 10 c.c« of wash liquid, stirred well with a fiat¬ 
headed glass rod, allowed to stand ten to fifteen minutes when sodium was present, 
occasionally stirring; the solution allowed to settle, and the liquid decanted through 
a weighed Gooch crucible containing asbestos. When only potassium was present, 
-the precipitate was then rinsed out directly with the wash liquid, in measured 
quantity, by means of a wash-bottle. When sodium was present the basin containing 
the residue from the first decantation was placed on the top of the air-oven for a few 
minutes, till the alcohol was evaporated; then the residue was dissolved in the 
minimum amount of boiling water, and again evaporated to dryness. The treatment 
with 10^ c.c. of wash liquid and decantation was repeated, and the residue then 
transferred completely by using the latter 10 c.c, of the filtrate. Finally, a measured 
volume of wash liquid was added (by the use of a small pipette) in portions, to 
^complete the washing on the filter. The Gooch crucible and contents were then 
dried for about an hour at 130^ to 150^ C., cooled for one hour in a desiccator and 
weighed. After weighing, 2 to 3 c.c. more wash liquid were passed through the filter, 
and the drying and weighing repeated. The weight was taken as constant when, on 
washing with 2 to 3 c.c. of liquid, the difference on successive weighings did not vary 
by more than one or two tenths of a milligram. 

In all oases the weighings were made by the method of vibrations; pipettes and 
weights were calibrated, and the solutions used were adjusted at 15° C., and measured 
off after being always brought to the same temperature. The usual variations 
'Obtained in weighing crucibles, etc., which may easily amount to 0'0003 grm. or more, 
due to absorption of air and moisture by the glaze of the crucible during weighing, 
were thus minimised by weighing quickly. On the average, the weighings may be 
^aken as correct within ± 0*0001 grm. 

Apparatus, etc ,—In nearly all cases porcelain Gooch crucibles of 10 c.c. capacity 
were used; in one or two instances only, a 20 c.c. quartz **Gooch’* was,employed. 
For amounts of potassium perchlorate from 0*4 grm. upwards the 10 c.c. “Gooch*’ 
is rather small. The same asbestos felt was used over and over again, the crucible, 
after finishing an analysis, being washed out repeatedly with boiling acidulated water. 
After six or eight estimations, the interior of the crucible will be found to be slightly 
stained yellowish brown, and the weight of the empty crucible will show an 
uincrease of 01 to 0*2 mgrm .. even though the acid gives no weighable residue in the 
sblank process. This colour is apparently due to the SrCtion of perchloric acid on the 
• alcohol or on the impurities the traces of aldehydes or esters) contained in the 
jdcohol. In practice it is well to ignite the empty crucible containing the asbestos 
after six determinations have been carried out; then to pass some distilled water 
.through the crucible, and dry at 130^ to 150° C. as usual. 

It is essential to have proper facilities for drawing off the filtrate conveniently. 
The usual pressure-flask is quite inconvenient. Filtering direct into a beaker or 
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flask inside an exhausted bell-jar is satisfactory, but the handiest apparatus is the 
Gk>ooh filter-tube, No. 1180 in Townson and Mercer’s list. This is a wide-mouthed 
cylindrical separating funnel, with stop-cook at bottom, and a side tube to connect 
with the pump. 

The Wash-Bottle ,—It is best to use a wide test-tube for this, as the small amount 
of wash liquid used makes even a small flask unsuitable. The outlet tube and jet 
should be made from one piece of glass tubing, as contact with rubber connections is 
best avoided. The tip of the jet should be drawn out very finely. The portions of 
wash liquid used should be approximately measured. 

It is best to use the wash-bottle in transferring the filtrate, rinsing out 
directly into the “ Gooch ”; after nearly all the precipitate appears to be transferred, 
it is essential to rub round carefully the sides of the dish, by using the tip of a feather 
as a brush. It is very difficult to know when the dish has been properly cleaned, 
the alcohol seems to reduce the visibility of the precipitate and the usual rubber-tipped 
rod is unsuitable for this transference, as the rubber soon gets slightly sticky, owing 
to the action of the trace of perchloric acid in the washing fluid. 

Platinum or quartz dishes are preferable to glass. A white porcelain basin 
is useless. A blue glazed porcelain basin (Royal Worcester ware) was used in 
some cases; this is satisfactory for enabling one to judge when all the precipitate 
has been transferred. But Gooch and Blake have noticed that perchloric acid has a 
I decided action on glass, and the results in the Tables I. and II. seem to show a 
similar action in the case of the blue glazed porcelain. In such cases the perchlorate 
of potassium may contain silica. 

Evaporation ,—A water-bath is unsuitable, since the perchloric acid cannot be 
concentrated to the fuming-point below 120® C. Davis recommended a sand-bath, 
which is inconvenient in quantitative work. It is best to use some form of hot air- 
bath. The simplest device is to use a shallow sand-bath tray, covered with a set of 
rings, on which the dish is set. The heat is applied by means of a burner with a rose 
top. With a little practice the temperature is easily adjusted to allow of speedy 
evaporation, without the liquor ever boiling, even towards the end. In all these test 
analyses, the air-bath and the dish were placed under an inverted Victor Meyer 
funnel, so as to exclude dust from the atmosphere. 

The following hints on preparing the asbestos felt in the “ Gooch” may be 
useful: Shake up a fair quantity of the prepared asbestos emulsion in water, let the 
whole settle partially by leaving it to stand two or three minutes. Decant off the 
liquid containing the finer particles of asbestos into another bottle. Prepare 
the “ Gooch ” by running through some of the coarser emulsion, till the perforations 
are evenly covered. Then add a few c.c. of the finer emulsion to fill up the larger 
interstices that may be left in the first layer of the felt. Then put in a perforated 
plate, and add a little more asbestos as before. Such a felt will retain the perchlorate 
in all cases, even though the previous stirring may have reduced the precipitate 
to fine powder. With similar precautions, an asbestos felt can be prepared to 
retain calcium oxalate, and even barium sulphate, and yet to filter quickly under a 
medium pressure. With this device, a very thin layer of asbestos suffices. 

It is sometimes advised to .avoid breaking up the precipitate too much, in case it 
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becomes too fine to be retained by the filter. The writer’s opinion is that it is best 
to stir np thoroughly and grind to powder by the flat-headed rod. In none of these 
experiments was a cloudy filtrate ever obtained with potassium perchlorate. In one 
case the filtrate was slightly opalescent, but this was due to a trace of barium 
sulphate being present in the perchlorate. 

In the case of a direct determination of potash in presence of barium, it is 
advisable to use a large asbestos card, with a hole in the centre, as the support for 
the dish instead of the rings. This will partly, at least, deflect the pr^ucts of 
combustion of the gas away from the dish, and so help to prevent the formation of 
any considerable quantity of barium sulphate. 

Table I. —Potassium only Present. 


No. 

Potassium 
Chloride 
takuu (Grm.). 

Potassium 

Perchlorate 

obtained 

(Grm.). 

Vessel. 

Temperature 

(0.). 

Volume of 
Filtrate (c.c.). 

KOI found 
(Grm.), 

Procedure. 

Potash Salt 
reooTored 
(per Cent.). 

1 

0-2456 

0-4551 

Glass 

13“ 

60 

0-2449 

1^20 c.c. + 20 c.c. + 



2 

0-1368 

0-2544 


13“ 

60 

0-1369 



3 

0-1368 

0-2539 

If 

13“ 

60 

0-1366 

1 washings 



i 

0-1368 

0-2544 

Qaartz 

10“ 

26 

0-1369 

\ 

10007- 


6* 

0-3249 

0-6043 


10“ 

35 

0-3252 


100-09 

SB 

6* 

0-3935 

0-7305 


10“ 

36 

0-3931 


99-90 


7* 

0-6673 

1-2424 

Glass 

10“ 

36 

0-6685 


100-18 

if 

8 

0-0988 

0-1829 

Quartz 

21“ 

27 

0-0984 


99-60 

§ 

9 

0-0988 

0-1834 


23“ 

25 

0-0987 

10 c.c. decanted 

99-90, 


10 

0-0273 

0-0505 

>> 

5“ 

26 

0-0272 

and precipitate 



11 

0-0131 

0-0242 

II 

16“ 

26 

00180 

rins^ out by 



12 

0-0122 

0-0230 

II 

13“ 

25 

0-0124 

wash-bottle 



13 

0-0122 

0-0229 

It 

13“ 

26 

0-0123 




14 

0-0122 

00227 

II 

13“ 

25 

0-0122 

Filtrate occa¬ 



15 

0-0122 

0-0230 

Blue glazed 

13“ 

25 

00124 

sionally used 






porcelain 




to transfer the 



16 

0-0152 

0-0281 

Quartz 

21“ 

25 

00151 

precipitate 



17 

0-0152 

0-0282 

II 

24“ 

25 

0-0152 




18 

0-0061 

0-0113 

II 

15“ 

25 

0-0061 




19 

0-0062 

0-0115 

II 

15“ 

27 

0-0062 




20 

0-00304 

0-0055 


16“ 

25 

0-00296 




21 

0-00306 

0-0056 


16“ 

25 

0-00296 





The arrangement of results is in descending order of magnitude, according to the 
amount of £Ci taken, and the results can be directly compared with the correspond¬ 
ing numbers of Table II. The usual order of working was to make two or more 
analyses of each solution of potassium chloride made up, then, taking the same 
amount of solution, to add the NaCl as shown in Table II. 

* KGl in Not. 5, 5, 7 weighed off sepaiutely. ' 
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TabiiB II.— Potassium in Pbbsbncb of Sodium. 


No. 

KOI taken 
(Grm.). 

NaOI taken 
(Grm.). 

KCIO4 

weighea 

(Grm.). 

Temperature 

(C.). 

Volume of 
Filtrate (c.c.). 

KCl found 
(Grm.). 

Treatment of Perchlorate 
B^idue.* 

Potash 

recovered (per 
Gent.). 

2a 

0-1368 

0-13 

0-2526 

13 

100 

0-1359 

12O0.C. + 20 O.C.+wash- 



3a 

0-1368 

0-20 

0-2647 

13 

90 

0-1371 

j ings. Not redissolved 



4a 

0-1368 

0-2 

0-2562 

6 

30 

0-1379 

10 c.c. +10 c.c. + wash- 










ings. Not redissolved 



4a 1 

0-1368 

0-2 

0-2547 

5 

30 

0-1371 

Bedissolved 

100-221 


5At 

0-3611 

0-3 

0-6538 

10 

35 

0-3618 

»> 

100-20 

4ve]-ag< 

100-09 

6a It 

0-2083 

0-6 

0-3877 

10 

35 

0-2086 


100-14 

8a 1 

0-0988 

0-2 

0-1838 

20 

27 

0-0989 

n 

100-10 

9a 

0-0988 

0-2 

0-1833 

21 

28 

0-0986 

1 »> 

99-8 


10a 

0-0273 

0-2 

0-0512 

10 

32 

0-0276 

Not redissolved 



10a 1 

0-02';3’ 

0-2 

0-0502 

10 

30 

0-0270 

Bedissolved 



10a 2^ 

0-0273 

0-2 

0-0505 

10 

32 

0-0272 

>9 



12a 

0-0122 

0-5 

0-0242 

15 

30 

0-0^32 

Not redissolved 



13a 

0-0155 

0-3 

0-0236 

15 

33 

0-0127 

Bedissolved 



14a 

0-0122 

0-3 

0-0234 

15 

30 

0-0126 

99 



16a 

0-0122 

0-2 

0-0221 

15 

30 

0-0119 

99 



18a 

0-00611 

0-12 

0-0114 

15 

30 

0-00613 

99 



20a 

0-00^ 

0-13 

0-0066 

15 

27 

0-0030J 

Not redissolved 



22§ 

0-4690 

I 

0-5 

0-8622 

15 

35 

0-46^ 

Not redissolved 



23§ 

0-6096 

0-5 1 

0-9618 

15 

35 

0-51X5 

>1 99 



24 

— 

0-5 

0-0001 

16 

35 

0-0000 

! 




* 4a to 23 inclusive—10 c,c.+10 c.c. + washings. Transferred by filtrate from second 10 c.c, 
t KOI weighed off separately. 

t Though not having a “Gooch ’* crucible prepared, the perchlorate, after treatment with 10 c.c. of 
wash liquid* stood all night before filtration. Glass dish used for 2a and 8a. Green glazed dish for 5a, 
Quartz dish for all others. The term “redissolved “ means that the residue after the first decantation 
was dissolved in hot water and again eva^rated to dryness. 

§ In Nos. 22 and 28 the errors on KOI are respectively: + 0*0049 and +0*0079. This shows the 
necessity of redissolving the residue as described, in the case of much sodium being present. Baxter and 
Kobayashi found a somewhat similar error. 


In Table III. the ECIO4 was redissolved and the solution again evaporated (after 
the first decantation), to 1 c.c. more perchloric being added. The precipitate was 
transferred by the second portion of the filtrate. 

A. Taken to dryness, treated with 10 c.o. of washing fluid, decanted. After the 
re-evaporation, 10 c.c. of washing fluid again used and decanted. 

Ti^en to a moist pastiness, 10 ac. of absolute alcohol added and decanted; 
10 C.O. again added to the pasty residue on re-evaporation with addition of a little 
perchloric acid, and the decantation repeated. 
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C. Taken to dryness, 0*2 o.o. perohlorio acid added, well stirred, then 10 c.c. of 
98 per cent, alcohol added, and this treatment repeated. Besults good. 

D. Same as G, except that 12 o.c. of absolute alcohol used each time in place of 
98 per cent. Besults too high. 

E. Same asG, but using double the amount of perchloric acid, 0*4 o.c. each time. 

F. Same as B, using 15 c.c. of 98 per cent, alcohol for each decantation. 


Table III.— Potassium in Presence op Sodium Phosphate. 


No. 

KOI 

taken 

(Gito.). 

Na 2 H? 04 . 12 H 20 

(Gnn.). 

!tl 1 

Temperature 

(C.). 

Volume 

of 

filtrate 

(c.c.) 

KCl 

found 

(Grm.) 

Error on 
KCl (Gnu.). 

Process 

(see 

above). 

Potassium 

Salt 

recovered 
(l>er Cent.). 

1 

0-0988 

0-4 

0-1878 

15 

85 

0-1010 

+ 0-0022 

A 


2 

0-0988 

0-26 

0-1834 

20 

29 

0-0987 

-0-0001 

B 


3 

0-0988 

0-4 

0-1842 

20 

40 

0-0991 

+ 0-0003 

B 


4 

0-0988 

0-4 

0-1828 

18 

30 

0-0984 

-0-0004 

B 


5 

0-0988 

0-4 

0-1838 

16 

26 

0-0989 

+0-0001 

C 


6 ! 

0-0988 

0-4 

0-1834 

16 

! 30 

0-0987 

-0-0001 

C 


7 

i 0-3447 

1 

0-6613 

15 

i 45 

0-3568 

+ 0-0111 

D 


» 

0-3447 

1 

0-6617 

15 

45 

0-3560 

+0-0113 

D 


9 

0-3447 

1 

0-6436 

13 

46 

0-3463 

+ 0-0016 

E 


10 

0-3447 

1 

0-6397 

13 

1 46 

0-3442 

-0-0005 

F 

99-861 |)„ 

11 

0-3447 

1 

0-6420 

12 

i 45 

0-3455 

+ 0-0008 

F 

100-24 [Is 

12 

0-3447 

1 

0-6408 

10 

i 49 

1 

0-3448 

+ 0-0001 

F 

100-01 j .5 s 


Notes to Table III.—In presence of phosphoric acid it is evidently unsafe to 
evaporate the perchloric solution to complete dryness, as the phosphoric acid, if 
nearly completely dehydrated, dissolves very slowly in the wash liquid, and cannot 
be completely washed out of the precipitate in such cases. (See No. 1, Table HI.) 
Kreider recommends in this case that a considerable excess of perchloric acid should 
be left in contact with the residue before treatment with alcohol. Caspari, in 
describing his process for the case of fertilisers, etc., where phosphoric acid and 
alkaline earths are present, evaporated the solution with perchloric acid to ** syrupi- 
ness only, and recommends the avoidance of evaporating off too much perchloric 
acid. This means that varying amounts of water (in the perchloric acid) will be left 
on the residue, and hence, on treatment with the washing fluid, the alcoholic strength 
of the latter will be considerably reduced by an indefinite amount, varying with the 
excess of perchloric acid left on the residue. 

For this reason the expedient was tried of taking the residue first to dryness, 
and then moistening it with 0*1 or 0*2 c.c. of perchloric acid, and adding 10 c.c. of 
pure strong alcohol of 98 per cent., so as to keep the alcoholic strength of the liquid 
in contact with the precipitate as near 97 per cent, as possible. (Procedure G.) 
Final washings were made with the usual mixture. 

This procedure gives good results (Nos. 5 and 6, Table III.), but when tried on 
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larger quantitiee of aoditun phosphate the results were considerably too high (see 
Nos. 7 and 8, Table III.). Process F, however, gives good results. It seems best, 
then, to evaporate to a moist pasty condition when much phosphoric acid is 
present, and to treat the residue with 15 to 20 c.c. of 98 to 100 per cent, alcohol for 
each decantation. Finally to wash with the usual wash liquid. The free phosphoric 
acid present seems to have no effect on the solubility of the potassium perchlorate in 
the washing fluid. 

Determination in Presence of Magnesium : 

1. Taken 0*0988 grm. KC1 + 0*07 grm. MgO . Found 01050 grm. KOI. 

2. „ 00988 „ KCl-hO-2 „ MgO . ,, 00990 „ KOI. 

3. 0-0988 KCl-f-0-2 „ MgO . „ 0-0990 KCl. 

Filtrate in each case—32 c.c. First residue in each case redissolved after first 
decantation with wash liquid. 

The result of No. 1 is too high. On washing with 5 to 10 c.c. more wash liquid 
the loss was but slight, and the perchlorate still showed the presence of magnesium. 

E 'his is probably due to some over-heating in trying to carry the evaporation to 
ryness. When fumes of perchloric acid had nearly ceased coming off, the residue 
was still pasty while hot, and the temperature was carefully raised to get nearly 
complete dehydration. It is probable that magnesium perchlorate, which seems 
to crystallise with a considerable amount of water of crystallisation, partially decom¬ 
poses before complete dehydration can be effected, some magnesium oxide being 
formed. Magnesium chloride behaves in this manner, and, apparently, the per¬ 
chlorate of magnesium resembles the chloride in this respect. On account of this 
behaviour, in Nos. 2 and 3 above, the evaporation was stopped when the fumes 
of perchloric acid were still just faintly visible. The pasty residue so obtained sets 
solid when removed from the heat, and, when cold, forms a hard cement-like mass. 
It is best to add the 10 o.o. of wash liquid to this, and to set aside for an hour or two 
before attempting to break up the mass. Any premature attempt at stirring up the 
mass will inevitably lead to loss by splashing. It is evident from the note on 
Experiment 1 above, that the washing must be complete, since passing more wash- 
liquid through the Gooch, after drying at 130^ to 150^ G., will have but little effect 
in removing any magnesium left on the perchlorate, as the magnesium will, after the 
drying, be partly present as magnesium oxide. 

Separation from Calcium, —Calcium, evidently, does not interfere with the 
process. In the evaporation the mass of perchlorates obtained (which is semi-fluid 
while hot, although fumes of perchloric acid have almost ceased) sets to a hard 
mass, and the disintegration of this by the wash liquid is best carried out as 
described under magnesium. 

Taken 0-0988 grm. KCl -i-0-07 grm. CaCO, ... Found 0 0986 grm. KCl)Filtrate 

„ 0-0988 „ KCl-f-O-U „ CaCO, ... „ 0-0990 „ KCl/80c.o. 

In Presence of Calcium and Magnesium together. —Taken 0-0988 grm. KCL + 0-07 
grm. CaCO, + 0*07 grm. MgO. Found 0-0985 grm. KCl. Filtrate, 30 c.c. 

In Pr^ence of Bamw.—Barium per se does not affect the results, but the con- 
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version into perchlorate must be complete, since barium chloride is very insoluble in 
alcohol; still, in practice, for accurate results, it may be advisable to remove the 
barium when considerable quantities are present, unless the evaporation can be 
earned out on some form of electrically heated radiator; otherwise, the potassium 
perchlorate may contain appreciable amounts of barium sulphate, owing to the gas. 
At a very early stage of these test analyses, the influence of barium was investigated, 
but the experiment failed, owing to this cause. After the flrst evaporation, on adding 
water to redissolve, the residue gave a cloudy solution, which was due to the forma¬ 
tion of barium sulphate. 

In the results below, the evaporation was carried out on the air-bath described, 
using a large asbestos card to deflect the products of the burnt gas away from the 
liquid. Even then, traces of barium sulphate were present in the perchlorate weighed. 

1 . Taken 0 0122 grm. KGl + 0‘2 BaCl 22 H 20 . Found at flrst 0*0126 grm. ECL 
Corrected by deducting Ba 804 present, 0'0123 grm. KCl. 

2. Taken 0 0062 grm. KOI+ 0*1 BaGl 2 cryst.+ 0*2 MgCl^ cryst.+0’05 OaCl^ 
cryst. Found 0*0057 grm. KCl. In this last case the filtrate was slightly opales¬ 
cent, probably a trace of BaS 04 was present, which passed through the asbestos. 

Determination of pure Potassium Sulphate .—Davis found that the direct estima¬ 
tion of pure potassium sulphate was possible, and the following analyses were 
therefore tried. 

It is obvious that, on evaporating potassium sulphate solution with the perchloric 
acid, free sulphuric acid is liberated, and that the free sulphuric acid cannot be 
removed by evaporation without reversing the reaction. For this reason the 
evaporation was carried out at as low a temperature as would suffice to drive ofl 
the perchloric acid in fumes. This leaves the residue of perchlorate quite moist, 
since the free sulphuric acid at this temperature must still be in a fairly dilute 
condition. On now adding the wash liquid to this moist residue, a considerable 
reduction of the alcoholic strength will take place, and somewhat low results may 
be expected. In analysis 1 below, the ordinary wash liquid (10 c.c.) was used to 
pour on the residue and decanted, whilst in analysis 2 absolute alcohol (10 c.c. 
containing 0*2 per cent. HGIO4) was used, to compensate somewhat for the reduction 
in the strength of the alcohol, the remaining washings, etc., being carried out with 
the usual wash liquid : 

1 . Taken 01072 grm. K 28 O 4 . Found 0*1066 grm. Filtrate 25 0 . 0 . 

2 . Taken 0*6704 grm. K 28 O 4 . Found 0*6664 grm. Filtrate 30 c.c. 

It will be noted that these results are somewhat low for the reason given above. 

Davis, using 0*100 grm. E 2 SO 4 , recovered 99*1 per cent, in two cases. 

Davis's results on a solution containing 0*04 grm. EG 1 + 0*01 grm. K 2 SO 4 were 
fairly satisfactory, but in stating that it is not always necessary to remove sulphate, 
he completely overlooked the fact that this removal is necessitated by the insolubility 
of sodium sulphate in alcohol, and that sodium sulphate is not decomposed into 
sodium perchlorate by evaporating with perchloric acid. The reason for this 
difference in behaviour is easily found in BerthoUet’s law. Potassium perchlorate, 
being the more insoluble salt, is precipitated, while the opposite is the case with the 
aodium salt, sodium perchlorate being more soluble than the sulphate. 
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It Ib fairly evident, then, that if we take a mixture of potassium sulphate and 
sodium chloride, high results may be expected, owing to the sodium sulphate being 
formed. To prove actually by experiments that such is the case, the following 
analyses were carried out: . 

1. Taken 0*2627 grm. K,S 04 + 0*06 grm. NaCL Found 0*3099 grm. K 2 SO 4 . 
Error+0*0472 grm. 

2. Taken 0*2592 grm. K,S 04 + 0 06 grm. NaCL Found 0*2975 grm. KaS 04 . 
Error+0*0383 grm. 

On calculating the NaCl taken into its equivalent of sodium sulphate, it was 
found that this figure came within a few milligrams of the difference between the 
potassium perchlorate actually weighed and the theoretical amount of perchlorate. 
It seems conclusive that the error shown in the results is due to the presence of 
normal sodium sulphate. It is important to notice that evaporation of a solution of 
sodium sulphate with perchloric acid leaves the sulphate of sodium quite unchanged. 

In Presence of Ferric Salts ,—Taken 0*3447 grm. KCI + 0*1 FeClg. Found 
0*3445 grm. KCl. Filtrate 32 c.c. 

The solution was evaporated with perchloric acid twice, and in the second 
evaporation was taken nearly to complete dryness, treated with 10 c.c. of wash liquid, 
decanted, and the perchlorate transferred as usual, without a previous re-crystal- 
lisation. It was noticed that the yellow colour of the solution gradually became 
weaker as the solution approached dryness, and that in the second evaporation the 
solution was colourless throughout. The residue obtained was pure white, but on 
treating with the wash liquid the strong yellow colour of the solution reappeared. 
After washing and drying the perchlorate was perfectly free from any yellow tint. 
It seems obvious, then, that no possible contamination of the perchlorate with ferric 
oxide need be feared. 

Aluminium perchlorate, also, is perfectly soluble. It is possible, however, that 
any overheating of the dry residue might lead to high results in the case of iron and 
aluminium. But if the solution is evaporated as described above, there would seem 
to be no possibility of this occurring. 

In Presence of Citric and Tartaric Acid ,—Caspari stated that the process is 
suitable in such cases, and therefore some trials were made on a specially purified 
potassium hydrogen tartrate (free from traces of calcium and sulphates). 

On carrying out the process as usual, it was found that, in trying to evaporate 
off the perchloric acid, the mass swelled and turned brownish-black. In another 
trial the solution was evaporated as far as possible on the water>bath, then 
transferred to the air-oven at a temperature of about 110° C. Even at that 
temperature the charring commenced. The following result was obtained by using 
s very slight excess of perchloric acid over the theoretical amount ( 0*5 c.c.) and the 
solution was evaporated, as far as possible, on the water-bath only. The residue was 
still semi-fluid; 10 c.c. of pure 98 per cent, alcohol were added, and decanted. The 
transference and washing were then carried out with the usual washing fluid. The 
results are low, as must be expected, since the perchloric acid cannot be concentrated 
srery far on the water-bath. 

In this ease it would seem preferable to apply the oobaltinitrite process for the 
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precifatation of the potash, treating the precipitate then obtained with perohlorio aoid 
as usual, but no trial of this process was made. 

Taken 01005 grm. KHC 4 H 40 g. Found 0*0994 grm. Filtrate 30 c.o. 

Citric acid behaves similarly to tartaric acid in the evaporation. 

Analysis of Samples supplied by Mr. Bertram Blount .—Early in 1919 a selection 
from the results of Tables I. and II. was sent to Mr. Blount, with the request that 
he would send a few samples on which to check the degree of accuracy obtainable by 
the procedure given. Mr. Blount kindly sent some samples. Nos. 1 and 2 were 
stated to be mixed chlorides of potassium and sodium. 

Sample 1 was analysed as received; transferred from the sample tube to a 
weighing'bottle and the amounts taken weighed off by difference. 

The following results were obtained: 

Samples Weighed off separately. Equal Volumes of the same Solution used. 

No. 1. KCl per cent. 36-42, 36-13, 36-66. 36-14, 36-32, 36-11. 

Average of six results ... ... 36*30 per cent. 

By platinum process (Mr. Blount) ... 36*40 per cent. 

As the above six individual results showed rather a wide divergence between the 
minimum and maximum found, the whole of sample 2 was rapidly mixed in a mortar 
before transferring to a weighing-bottle, and all the weighings~off were done immediately. 

The results on Sample 2 were: 

Samples Weighed off separately. Equal Volumes of same Solution used. 

No. 2. KCl per cent. 75*64, 75*38. 75*45, 75*54, 75-62. 

Average of five results ... 75*53 per cent. KCl. 

By platinum process (Mr. Blount) 75*53 per cent. KCl. 

Series A, B, C, D. Determination of KCl smd NaCl in a solution containing also 
chlorides of Al, Mg, and Ca. 

This was done in order to show what results might be expected in the determination 
of the alkalis in a complex mixture, after removing all other bases, and isolating the 
mixed alkaline chlorides; and to compare results with a direct determination of the 
potash without previous removal of the other bases. Great care was taken to 
eliminate the Ca, Mg, etc., as completely as possible before weighing mixed chlorides, 
and, after the weighing, the chlorides were dissolved in a little water and any residue 
ignited, weighed, and its weight deducted from the weight of mixed chlorides. Silica 
beakers were used for the precipitations involved, and the solution of the alkaline 
chlorides was evaporated in a large quartz dish. Results were corrected for the 
sodium chloride found in blank determination on the water and reagents, of which 
measured amounts were used in the analyses. 

19*95 c.c. of solution taken = 0*1805 grm. KCl, 0*1917 grm. NaCl ( = 0*3722 grm. 
NaCl + Kd), 0*005 grm. Al, 0*04 grm. CaCOg, 0*04 grm. MgO in hydrocUoric solution. 

In A, magnesium was removed by barium hydroxide. 

In B, magnesium was removed by alcoholic ammonium carbonate (Gooch and 
Eddy). 

In C one grm. of H^SO^ added to the solution measured off; precipitated by 
BaClg at beginning. Magnesium removed by alcoholic ammonium carbonate. 
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In D, Direct determination of potash, 
ft the results approach the theoretical quantit y; in a little higher. 

In 0 , the results are low, but this is unavoidable ^ing to the inevitable adsorp¬ 
tion of alkaline chlorides by the barium sulphate.. If the precipitation of sulphuric by 
benzidine could be applied in such oases, it would be an advantage. Here also the 
cobaltinitrite process and subsequent treatment of precipitate by perchlorate process 
may be used (c/, Bennett loc, cit,). 

In D, the results show that the direct determination of potash gives good results* 


1 

KOl + NaCl found (Gnn.) 

KOI found (Grm.). 

NaCl by Difference 
(Grm.). 

Mean 

KCl 

j (Grm.). 

Mean 
NaCl 
(Grm.). 

A 

0-3716,0-3731,0-3726 

0-1803,0-1807,0-1812 

0-1913,0-1924,0-1913 

0*1807 

0-1917 

B 

0-3738,0-3726 

0-1823,0-1819 

0-1915,0-1917 

0*1821 

0-1911 

0 

0-3637,0-3648,0-3690 

0-1740,0-1761,0-1773 

0-1897,0-1887,0-1917 

0*1758 

0-1900 

D 


0-1814,0-1815 

— 

0*1814 

— 


Note ,—The results under C confirm the general conclusion that more potash is 
adsorbed by barium sulphate than soda. 

Solubility of Potassium Perchlorate in the Washing Solution ,—The following 
table gives the results of some careful determinations of the solubility of potassium 
perchlorate in the washing fluid, made as described, and containing 97 per cent, 
alcohol and 0*2 per cent. HCIO 4 : 


Temp. C. 

Mgrnis. per 
100 c.c. of Satu¬ 
rated Solution. 

Mgrnis. per 
100 gnn. of 
Solution. 

Solubility by Weight 
in Volume. 

Solubility bj-^ Weight 
in Weight. 

10 ® 

2-3 

2*9 ^ 

1 : 47,000 

1 : 35,000 

14® 

3-2 

3-9 

1 : 32,000 

1 : 26,000 

15® 

3-9 

4-8 

1 : 26,000 

1 : 21,000 

17-6® 

4-1 

5-1 

1 : 24.000 

1 : 19,000 

24° 

7-3 

9-1 

1 : 14,000 

1 : 11,000 

26-6° 

11-1 

13-6 

1 : 9,000 

1 : 7,600 


The figures by weight in weight have been calculated, taking the sp. gr, of the 
washing fluid as 0*807. 

Most of these results are the average of two closely agreeing duplicate estima- 
tions, and the figures are a very fair approximation to the truth when the small 
amounts of substance actually present are taken into consideration. All results were 
obtained by evaporating 100 c.o. of the saturated solution, filtered at- room tempera¬ 
ture, to dryness, transferring the residue by means of a little hot water to a platinum- 
shaped qu^z crucible, evaporating, adding a drop of sulphuric acid, igniting strongly, 
and weighing as sulphate. This last procedure is necessary owing to the separation 
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•of carbonaceous particles when the alcohol has been evaporated of^ so preventing 
the direct weighing of the residue on evaporation as potassium perchlorate. The 
weighing of the potassium sulphate was done with the greatest care to O'OOOl grm. 

Loss by Solubility of Potassium Perchlorate ,—It is obvious that the actual amount 
lost in washing, under practical conditions, is of more importance than the true 
solubility of KCIO4. The following experiments show that, under such practical 
•conditions of washing, the actual loss to be expected is but slight, except when the 
room temperature rises to 20° 0. From the results of Table I. on pure potassium 
chloride, it is obvious that the mere stirring up of pure potassium perchlorate with 
the wash liquid and decantation (twice, with 10 c.c. each time) causes no appreciable 
loss, so that the loss by continued washing of the precipitate on the asbestos is the 
chief cause of low results. 

Twenty c.c. Quartz “Gooch” used. 

A, Filtered slowly. 



Putassiuni Per¬ 

Time of 


Temp. 

chlorate in 

Filtration 

Lo8»=t 

C. 

“ Goocli” Crucihle. . 

Per 100 c.c. 



(tirm.) 

(Minutes.) 


10-* 

0*64 approx. 

6 I 

0-0014 

IS¬ 

0-64 

6 : 

0 0015 \ 

IS- 

0-64 1 

6 I 

0-0017 / 

19-t 

0-64 

6 

00021 \ 

19° 

0-64 

6 

0-0020 / 

21° 

0-64 

6 1 

0-0022 



B. Filtered 

more rapid 

IS- 

i 0-64 i 

3 • 

0-0012 ] 

15“ 

' 0-64 ! 

3 i 

0-0015 [ 

15° 

1 0-64 i 

3 I 

0-0009 J 

21° 

0-64 i 

3 i 

0-0016 


(Grm.) 


j 

I Average 0*0021 grm. at 19^ C. 


Average 0*0012 grm. at 15° C. 


With varying Amounts op Potassium Perchlorate (10 c.c. “Gooch” 

Crucible used.) 


15° 

0-03 

6 

0-0005 

15° 

0-05 

6 

0-0006 

15° 

0-09 

6 

0-0008 

15° 

i 0-2 

6 

0-0012 

21° 

i 

0-2 

6 

i 

00016 


^ On passing the filii'ate through the crucible again the loss was nil. 
t On passing the iiltrate through the oruoible again the loss was 0*0002 grm. 
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Thin and Cnmming, using wash liquid containing 97*8 per cent, alcohol 
and 0-2 per cent. HCIO 4 found. 

Thin and Gumming, using wash liquid of pure 98*8 per cent, alcohol 
found . 

(The amount of KC10| in the Gooch was 0*37 grm. and temp. 20 ^ to 22 ^ C.) 

Davis, using wash liquid containing 94 per cent, alcohol and 0*2 per cent. 

HCIO 4 found . 

Davis, using wash liquid of pure 95 per cent, alcohol found 

(Weight of precipitate and temperature not given.) 

Comparison of Platinum with Perchlorate Process as regards Loss in Washing .— 
Davis found that 100 c.c. of 80 per cent, alcohol dissolved out in washing 4*2 mgrms. 
KgPtClg, equivalent to a loss of 1*3 mgrm. KCl. Now the highest loss of perchlorate 
I have found per 100 c.c. of washing fluid used = 2*1 mgrms. (at 21 ® C.), equivalent to 
a loss of 1*1 mgrm. KCl. (Working at 15° C. the loss [perchlorate process] would be 
about 0*7 mgrm. KCl.) Evidently the use of the wash liquid described in this paper 
makes the perchlorate process quite as accurate as the platinum one, and in both 
cases washing with excessive amounts of liquid will tend to make the results low. 

Loss on Washing KCIO^ with a Mixture in Equal Vohcmes of above Washing 
Liquid and Pure Ether, — KOIO4 present, 0*64 grm. Time of filtration, six minutes. 

Loss per 100 c.c. at 14° C., 0*0008 grm.; at C., 0*0008 grm. These figures 
show a considerable reduction in the solubility when compared with A above. 

In this last mixture I find that sodium perchlorate dissolves freely and rapidly. 
My thanks are due to Mr. Blount for his helpful interest in this work, and also 
for his kind permission to give his results as obtained by the platinum process. 

These analyses were carried out in the laboratory of Messrs. K. Fry and Co., Ltd., 
of Brighton. 


1x^1 v/4 

Dissolved 
Per 100 0 . 0 *.. 
(Average.) 

1*3 mgrms. 


4.7 


2*4 

14*6 


Additional Note on the Official Method for Fertilisers, 1918. 

(Leaflet 18 of the Board of Agricultv/re and Fisheries.) 

Since 1918 the perchlorate method has been given as an alternative to the 
platinum process. I here summarise the details and append criticisms. 

A preliminary treatment; preparation of the solution for potash estimation. 

1 . Potash Salts containing Sulphates ,'—solution is precipitated by barium 
chloride, and the excess of this removed by the least possible excess of sulphuric 
acid. An aliquot part of the filtrate is evaporated with hydrochloric, residue dis¬ 
solved, filtered, and submitted to either the platinum or perchlorate process. 

Criticism ,—is a correct treatment if the platinum process is used, but if 
perchlorate method is used it is better to allow the slight excess of barium chloride 
to remain, or else traces of the sulphates of sodium, calcium, and magnesium may be 
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found with the perchlorate weighed. Attention is again drawn to the presence of 
traces of barium sulphate in the precipitate in such cases. 

2. For flue dust: guanos and mixed fertilisers. The preparation of the 
solution will eliminate nearly everything but sodium and potassium, and may be 
regarded as satisfactory. 

B. Perchlorate Process .—Two evaporations with perchloric acid are prescribed 
till white fumes are copiously evolved,” 20 o.c. of 95 per cent, to 96 per cent, alcohol 
are now added. After stirring and allowing to settle, the liquid is decanted, draining 
off as completely as possible; a saturated solution of potassium perchlorate in pure 
alcohol of same strength is used to transfer and to wash precipitate completely. 
Drying temperature 100® C. 

Criticism .—The repeated evaporation with perchloric acid is a good feature. 
Final evaporation to dryness, or till fumes of perchloric acid have nearly ceased, would 
be an improvement. A higher percentage alcohol, 97 per cent, at least, should be 
used. The method I have described is p’*eferable—viz., evaporation to dryness, 
treatment with 10 c.c. of 97 per cent, alcohol, containing 0*2 per cent, perchloric acid, 
decantation, warming to drive off alcohol, redissolving in boiling water and again 
evaporating, a second treatment with 10 c.c. of the same liquid, decanting off^ 
transferring by use of the filtrate to a Gooch, and finally washing with ths same 
perchloric alcohol in small portions (altogether 10 to 15 c.c. for final washings), 
and drying at 130° C. If, however, suitable apparatus for drawing off the filtrate is 
not available, then the process may be followed up to the second decantation, and 
for the rest of washing a saturated solution of potassium perchlorate in alcohol 
preferably containing 97 per cent, and 0*2 per cent, perchloric acid is used. The 
precipitate is filtered off, on a Gooch crucible, and dried at 130° C. If filter papers 
are used, then a neutral solution of potassium perchlorate in alcohol must be 
employed (to wash out the traces of perchloric remaining), and the drying temperature 
should be about 120° C.—t.e., as high as the paper will stand without charring. 
Ten c.c. of 97 per cent, alcohol dissolve about 2 grms. of sodium perchlorate, and 
alkaline earth perchlorates are also easily soluble. Therefore much washing is 
unnecessary. 

It is important, if the official process is used, that the 20 c.c. of alcohol added 
should be drained off very completely before the perchlorate solution in pure alcohol is 
added. Otherwise the trace of HOIO 4 remaining will precipitate 2 to 3 mgrms, of 
KCIO4 from the washing solution. This possibility is avoided if the perchlorate wash 
solution is made with alcohol containing perchloric acid. 

A moderate excess of perchloric acid is sufficient for official process; 10 c.c. of 
20 per cent, perchloric will generally suffice for one gram of substance taken. 

It is best to use pure duty-paid alcohol. Industrial methylated spirits 
(strongest) contain an indefinite amount of water, and are, also, too dilute. 

Joseph and Martin {J. Soc, Ghem. Ind.y 1920, 39, 91,) record a violent explosion 
on concentrating the filtrate from the perchlorate precipitate to low bulk, in order to 
estimate sodium directly, in the ash of papyrus. There does not seem to be 
any danger in the determination of potassium, and Sohloessing determined the 
NaCl in mixtures of pure KCl + NaCl by evaporation of the filtrate from the 
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potash, and finally weighing as the sulphate of sodium, apparently without 
aooident. 

Note, —While Baxter and Eobayashi have shown that at 0® 0. the solubility of 
potassium perchlorate in alcohol containing 0*1 per cent. HGIO 4 is practically the 
same as in alcohol containing 0*2 per cent., still, their own figures for the solubility at 
21 ® C. show that the 0*2 mixture dissolves lesi than the 01 per cent, mixture at 
room temperatv/res. 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS- 

FOOD AND DRUGS ANALYSIS. 

Estimation of Free Acetic Acid in Acetylsalicylic Acid. A. N. Smith. 
(Pharm. J., 1920, 106 , 90-94.)—One grm. of the sample is spread in a thin layer on 
the surface of a piece of fine muslin tied over the top of a funnel 4 inches in 
diameter; the stem of the funnel is fitted in a hole in a glass plate, and a bell-jar is 
placed over the whole. A tube leading from the top of the bell-jar extends to 
the bottom of a vessel containing a layer of water, and this vessel is connected with 
a water-pump. Air, free from carbon dioxide, is aspirated slowly through the 
apparatus for one hour, and the acetic acid absorbed in the water is then titrated. 
Salicylic acid does not volatilise under these conditions. It is suggested that the 
maximum permissible limit for free acetic acid in acetylsalicylic acid should be 
0*05 per cent., and for free salicylic acid 0*1 per cent., and double these amounts for 
tablets of the substance. W. P. S. 

Assay of Aconite Preparations. E. J- Chappel and N. L. Allport. 

{Phcvrm, J., 1920, 106 , 94.)—Fifteen c.c. of the liniment or 100 o.c. of the tincture are 
evaporated at a low temperature to remove most of the alcohol, 5 c.c. of 10 per cent, 
sulphuric acid and 20 c.c. of water are then added, the mixture transferred to a 
separating funnel and extracted with two successive quantities of 20 o.c. of 
petroleum spirit (b.p. 40® to 60® C.). The united petroleum spirit extracts are 
washed twice with water; this water is added to the acid solution, which is then 
rendered ammoniacal and extracted four times with ether. The ethereal extracts are 
washed once with water, evaporated to dryness, the alkaloidal residue is dried at a 
low temperature to ensure removal of all ammonia, and then titrated in the 
usual way. W. P. S. 

Estimation of AUyl Mustard Oil in Black Mustard. D. Raquet. (J. 
Pha/rm. Chim., 1920, 22 , 92-93.)—By digesting mustard flour with dilute alcohol at 
30® to 85® G. for an hour the same result is obtained as after six hours’ extraction 
with cold alcohol, but maceration with water, as prescribed by the French Codex, 



FOOD AND DRUGS ANALY^S 


369 


gives inaocurate results. By heating the mixture of ammoniacal silver nitrate and 
mustard oil for an hour on the water-bath the whole of the sulphur will be converted 
into silver sulphide. These modifications of the Codex method will increase the 
yield of mustard oil by 20 to 38 per cent. If they are adopted, it will be necessary 
to raise the minimum standard for mustard oil in mustard from 0*7 to 0*9 per cent. 

0. A. M. 

Detection and Estimation of Neutralising: Agents in Butter and Similar 
Products. L. W. Ferris. (/. Ind. and Eng. Chem.. 1920, 12, 757-760.)—Since it 
is not practicable to remove all the milk salts from butter, the salts in butter from 
neutralised cream will differ from those in butter from normal cream. On treating 
the sample with a known quantity of ^ ydroohloric acid and an excess of picric 
acid (to precipitate proteins), and extracting the lactic acid and excess of picric acid 
with ether, a solution of the salts will be left. When this is titrated with sodium 
hydroxide solution, with methyl orange as indicator, the excess of hydrochloric acid 
added over the amount neutralised by the sodium hydroxide will he the alkalinity 
of the salts, or the amount which has combined with the bases formerly present as 
alkalis, lactates, and phosphates. In normal milk and milk products the alkalinity 
of the salts present shows a definite ratio to the inorganic phosphoric acid, being 
approximately 45 c.c. of ^-alkali solution per 1 grm. of phosphoric anhydride. In 
neutralised milk this ratio increases with the amount of alkali which has been used. 
Butter made from neutralised cream will show an alkalinity ratio similar to that of 
the cream from which it was made, provided that the cream, when churned, contains 
sufficient lactic acid to keep the phosphate in solution, otherwise the alkalinity ratio 
may be lower than that of the cream. About one pound of the butter is melted at 
45^ C., and rendered homogeneous, and the water estimated. One hundred grms. 
are shaken in a stoppered bottle with warm petroleum spirit until the fat has 
dissolved. The bottle is centrifuged, the fat solution siphoned off, and the residue 
shaken with 50 c.o. of ^ hydrochloric acid and 100 c.c. of a saturated solution of 
picric acid continually for thirty minutes, or, at intervals, for two hours. It is then 
cooled and filtered, and 50 c.c, of the filtrate extracted for twenty hours vTith ether, 
after which it is transferred to an Erlenmeyer flask into which fits a tube with a 
double bulb with a constriction between so that the condensed vapours form a seal 
above the flask, while the steam is washed by the returning condensed liquid. After 
being gently boiled to expel all carbon dioxide the liquid is cooled and titrated with 
^ sodium hydroxide solution, with methyl orange or butter yellow as indicator. In 
calculating the amount of ^ hydrochloric acid in the 50 c.c. of filtrate, the total 
volume of the solution is taken as 150 c.c. plus the water in the sample* The result 
less the alkali used in the titration gives the alkalinity of the 50 c.c. The solution 
is then treated with 10 c.c. of magnesia mixture and 10 c.c. of strong ammonia 
. solution, allowed to stand over-night, and filtered. The precipitate is washed twice 
with 2*5 per cent, ammonia solution, and dissolved in hot dilute nitric acid, and the 
phosphoric anhydride is estimated volumetrioaliy. The alkalinity as o.c. of ^ alkali 
divided by the mgrms. of in the 50 o.c., and multiplied by 100, gives the 
alkalinity ratio.** In the case of milk, butter-milk, or thin cream, 15 grms. are 
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taken; for thick cream, 25 grms.; for evaporated milk, 7 grms.; and for dry milk, 
1 grm. Samples of neutralised cream and butter prepared from it showed alkalinity 
ratios ranging from 81*1 to 221*8. An approximate estimation of the acidity 
neutralised in butter and allied products may be made by means of the formula— 



where A represents the percentage of lactic acid neutralised, P the percentage of 
PgOg in cream or milk, and E the ratio of the sample. When this formula is applied 
to butter, and the amount of phosphoric anhydride in the cream from which it was 
made is not known, an average figure must be taken. 0. A. M. 

Kreis Reaction of Cottonseed Oil Products. W. B. Smith. (/. Tnd, and 
Eng, Chmi.y 1920, 12 , 764-766.)-—The Kreis test for rancidity, in which the oil or fat 
is shaken with equal volumes of hydrochloric acid and phlorglucinol-ether solution, 
gives no coloration with fresh olive, sesame, coconut, palm, and neatsfoot oils, or 
with tallow or lard. Crude cottonseed oil, however, contains a chrornogenic substance 
which gives a coloration with the reagent more pronounced than any coloration due 
to rancidity in other oils. Contrary to the experience of Kerr (Analyst, 1918, 43 , 327), 
refining the oils does not always remove the reacting substance, which may also be 
found in certain cottonseed products. Hence the Kreis reaction is not absolutely 
trustworthy for the detection of rancidity in cottonseed oil. In some cases exposure 
to sunlight destroys the cottonseed chrornogenic substance, so that oils which give 
a pronounced reaction before exposure may give a negative one afterwards. In this 
way it is sometimes possible to distinguish between rancid and non-rancid oils giving 
a positive Kreis reaction. C. A. M. 

Method for the Estimation of Cineol in Eucalyptus Oils. T. T. Cocking:. 

{Pharm. J., 1920, 105, 81-83.)—Three grms. of the eucalyptus oil, dried previously 
over calcium chloride, are mixed with 2*1 grms. of o-cresol, and the solidifying point 
of the mixture is determined. Reference to a graph constructed from the results of 
estimations of mixtures containing known amounts of cineol gives the quantity of 
cineol present in the oil under examination. Terebene may be used as the diluent 
for the cineol in making the standard mixtures. W. P. B. 

Detection of Inorganic Phosphate in Glycerophosphates. J. L. Lizius. 
{Pharm. J., 1920, 106 , 100-101.)—When 0*8 grm. of the glycerophosphate is mixed with 
10 c.c. of dilute nitric acid and 10 c.o. of 10 per cent, ammonium molybdate solution, 
the presence of 0*1 per cent, or more of inorganic phosphate is indicated by the 
formation of a turbidity. Attention is directed to the solubility of the yellow 
ammonium phosphomolybdate in excess of either phosphate or glycerophosphate, and 
the unreliability of the test prescribed in the U.S. Pharmacopoeia is possibly duQ to 
this fact. A sensitive reagent for the purpose has been described by Scott and 
Plimmer (/. Physiol., 1906, 36 , 120); it is prepared by adding 80 o.c. of 10 per cent, 
ammonium molybdate solution to 12 c.c. of hydrochloric acid (sp. gr. 116), dissolving 
20 grms. of ammonium chloride in the mixture, and then adding 10 o.c. of saturated 
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{K>ta88ium persulphate solution. Five o.c. of this reagent are mixed with 01 grm. of 
the substance to be tested; a precipitate forms within a few minutes if the substance 
•contains as little as 0*001 per cent, of inorganic phosphate. W. P. S. 


Estimation of Ipecacuanhic Acid in Ipecacuanha Preparations. R. 
Huerre. (J. Phann, Chim,, 1920, 21, 426-433.)—The method depends on the 
precipitation of ipecacuanhic acid by saturated salt solutions, ammonium sulphate 
giving the best results. A definite weight of ipecacuanha extract is dissolved in 
water, the solution treated with ammonium sulphate in quantity slightly more than 
is required for saturation, the precipitate is collected, and washed with saturated 
ammonium sulphate solution; the still moist precipitate is then dissolved on the 
filter in 90 per cent, alcohol, the alcoholic solution is evaporated to dryness, the 
residue dissolved in water, the solution filtered, and the filtrate diluted to a definite 
volume. An aliquot portion of this solution is evaporated to dryness, the residue 
of ipecacuanhic acid heated at 100° C., and weighed. An allowance must be made 
for the small quantity of ammonium sulphate still present; for this purpose another 
aliquot portion of the solution is acidified with hydrochloric acid, and the sulphate is 
precipitated as barium sulphate. Powdered ipecacuanha contains from 3 to 4 
per cent, of ipecacuanhic acid. W. P. S. 


Assay of Opium. A. Jermstadt. (Inaugural Dissertation, Basle, 1920; 
through P/iarm. J., 1920, 106, 172.)—Critical examination of official and unofficial 
methods for the estimation of morphine in opium showed that the lime method 
adopted in the British, American, French, Dutch, and other Pharmacopoeias does 
not always give concordant results; the morphine separated is impure, but when it is 
freed from narcotine and calcium meconate by treatment with benzene and alcohol 
the results obtained are more trustworthy. The unofficial methods were found to be 
unsatisfactory. The following method is recommended : 6 grms. of powdered opium 
are mixed to a paste with 6 grms. of water, the paste is rinsed into a weighed fiask, 
and water is added to make the contents weigh 54 grms. The mixture is shaken 
frequently during thirty minutes, then filtered, 40 grms. of the filtrate are mixed 
with 2 grms. of j ammonia solution, and the mixture at once filtered. Thirty-six 
grms. of this filtrate are shaken ‘with 7 grms. of ether and 4 grms. of 
t ammonia solution for ten minutes, 10 c.c. of ether are then added, and after thirty 
minutes the ethereal layer is decanted through a filter; the extraction is repeated 
with a further 10 c.c. of ether. The contents of the flask are then poured on to the 
filter, the flask and filter are washed with three successive portions of 5 c.c. of water 
saturated with ether, and the flask and filter are dried at 100° C. The contents of 
the filter are then transferred to the fiask, dissolved in 25 o.c. of ^ hydrochloric 
acid, the solution is poured through the filter, the flask and filter are washed 
with about 75 c.c. of water, and the excess of acid is titrated with sodium 
hydroxide solution, using methyl red as indicator. Each o.c. of ^ hydrochloric acid 
is equivalent to 0*0286 grm. of anhydrous morphine. W. P. S. 
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Estimation of Phenol and Salicylic Acid In B.P* Ointments. 6- 
Elsdon. {Pharm, 1920, 106, 86 .)—^The method is an application of the iodine^ 

reaction described by Wilkie (Analyst, 1911, 36, 296) : 

2 CeH,OH + 6Ia =« (C^H,IjO), + SHI. 

From 0*6 to 0*6 grm. of the phenol ointment is dissolved in 6 c.c. of warm chloroform,. 
25 c.c. of ^ sodium carbonate are then added, and the mixture is boiled and shaken. 
The shaking is continued while 26 c.c. of cold water are added; the mixture is then 
cooled, 26 c.c. of yq* iodine are added, and the mixture again shaken. After five minutes 
the mixture is acidified slightly with sulphuric acid, and the excess of iodine is titrated 
with ^ thiosulphate solution. Each c.c. of iodine solution is equivalent to 
0*001668 grm. of phenol. The same procedure is adopted with salicylic acid 
ointments; 1 c.c. of iodine solution is equivalent to 0*002301 grm. of salicylic acid. 

W, P. S. 

Estimation of Phenolphthalein as Tetraiodophenolphthalein. S. Palkin. 
(/. Ind, and Eng. Chem., 1920, 12, 766-769.)—Errors in the estimation of 
phenolphthalein as tetraiodophenolphthalein, due to oxidation, may be eliminated by 
keeping the temperature low. The alkalinity is the most important factor in the 
completeness of the reaction, but to obtain quantitative results it is necessary to 
redissolve the precipitate by means of potassium hydroxide and again precipitate it 
with acid, and to repeat this process several times. The phenolphthalein (not 
exceeding 0*26 grm.) is dissolved in the minimum quantity of potassium hydroxide 
solution (about 30 per cent.), and the solution chilled by the addition of 16 to 20 grms. 
of ice, and treated with excess of 10 per cent, iodine reagent (iodine, 10 per cent., 
dissolved in 16 per cent, potassium iodide solution, and the free iodine discharged 
with alkali). The precipitate is dissolved by potassium hydroxide solution, added 
drop by drop from a burette, then reprecipitated with strong acid, and this process is 
repeated alternately three or four times. Finally, the alkaline solution is transferred 
to a separating funnel, chilled with ice, treated with 0*6 c.c. of 16 per cent, sodium 
sulphate solution, and acidified with strong hydrochloric acid. The precipitate is 
extracted with 60 to 76 c.c. of a mixture of acetone and chloroform (1 : 3), the extract 
drawn off, and the shaking twice repeated with 36 c.c. of the mixed solvents. The 
extracts are washed with water in a second funnel, transferred to a tared Erlenmeyer 
flask, and evaporated to dryness, and the residue is dried for twenty minutes at 
100° C. and weighed. The weight multiplied by 0*3871 gives the amount of 
phenolphthalein. Medicinal preparations of phenolphthalein which do not contain 
any substances forming compounds soluble in chloroform acetone may be analysed 
directly by this method. But in the case of preparations containing chocolate or other 
constituents soluble in the mixed solvents preliminary treatment is necessary.. 
Extraction of such tablets with petroleum spirit for about two hours will remove the 
fat, and the residue should then be extracted for at least an hour with pure acetone> 
dried at 100° 0., and dissolved in alkali solution, the liquid made up to 50 o.c. and 
filteredi and an aliquot portion of the filtrate is taken for the estimation of the phenol* 
phthaleln as described. * 0. A. M. 
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Estimation of Starch enclosed in Cellular Tissue by Means of Amihoni- 
acal Copper Oxide Solution. F. Kaulfersch. (Zeitseh. Untersuch. Nahr. 
Genmsm.i 1920, 39, 844-346.)—Daring the analysis of an anchovy paste containing 
starch derived from ground beans it was found that a considerable proportion of the 
starch was enclosed in cellular tissue, and resisted the action of diastase and hydrochloric 
acid. The following method was, therefore, used for the estimation: 0*5 grm. of the 
dry, fat-free paste was stirred for some minutes with ammoniacal copper oxide solu¬ 
tion, the copper then removed by treatment with hydrogen sulphide, and the 
solution boiled to expel excess of the latter. The solution was then heated at 65^ G. 
for six hours with the addition of diastase, filtered, boiled under a reflux condenser 
for three hours with the requisite quantity of hydrochloric acid, neutfralised, and the 
copper-reducing power determined. In this way the starch content was found to be 
86*4 per cent.; when the treatment with the copper solution was omitted the result 
was 24*3 per cent. W. P. S. 

Balance of the Specific Gravity of Wine. W. J. Baragriola and 0. 
Schuppli. (Zeitsch^ Untersiccli* Nahr, Genussm., 1920, 39, 318-335.)^The sp. gr. of 
the aqueous solution of the non-alcoholic constituents of wine, as calculated from 
the sp. gr. of some twenty-five separate constituents, was found to be 1*0072, 
whilst direct determination showed the sp. gr. to be 1*0085. This difference of 
0*0013 would correspond with the presence of about 3 grms. per litre of unknown or 
non-estimated constituents. The fact that the direct and indirect methods of 
estimating total solids in wine yield concordant results is probably due to the fact 
that the tables used in the indirect method have been compiled from the results of 
actual estimations. W. P. S. 

BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Estimation of Carbon Dioxide and Fer¬ 
mentable Sugars. A. Slator. (J. Soc. Chcvi, 
hul., 1920, 39, 149-151T.) — The apparatus de¬ 
scribed was devised originally to estimate the 
total amount of carbon dioxide formed when 
sugars are fermented by yeast. It was sub¬ 
sequently found to be of general use, and can be 
employed in most cases where it is necessary to 
estimate this gas. The apparatus consists of a dis¬ 
tillation flask, A, connected to a condenser, C, in 
the manner shown in the diagram. The large trap, 

Bf prevents spray and froth being carried over 
during the distillation of carbon dioxide from A to 
the “ assay flask, which contains standard 
baryta water. G is i test-tube to which has been 
sealed a piece of glass tubing. This tube can be 
connected to the side piece, D, by means of pressure 
tubing, H. The whole apparatus can be exhausted 
through the stopcock, F. The estimation of carbon 
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dioxide in iodinm carbonate is carried out in the following manner: 25 o.c. of ^ 
apdium carbonate are placed in A, and O is filled with dilate sulphuric acid. Into E are 
introduced 30 o.c. of ^ baryta water. The apparatus is exhausted, a screw clip being 
placed at i7 to prevent the acid in G passing into A. F is then closed and the clip 
removed. The acid in G is warmed and boils into A. Both A and G are then well 
boiled and B shaken to absorb the gas. When the distillation is complete, air 
from carbon dioxide is allowed to enter the apparatus through F, The excess 
of baryta in the turbid solution in E is then titrated with standard hydrochloric 
acid, using phenolphthalein as indicator. The total carbonate in drinking-water can 
be determined by placing dilate sulphuric acid in A, while G is replaced by a 
funnel through which the water to be analysed is run into the exhausted apparatus; 
250 c.c. of a certain water yielded GO,, equivalent to 14*25 c.c. of ^ alkali. 
The same water showed 15*5^ temporary hardness (parts CaCOs per 100,000) by 
direct titration, using methyl orange as indicator. Carbon dioxide in calcium 
carbonate may be estimated by distillation with phosphoric acid, while free GO, in 
liquids is determined by filling G with the liquid and then distilling off the GO,. 
Carbon dioxide fonned in certain oxidation reactions may also be collected and esti¬ 
mated by means of this apparatus, an example being potassium textraoxalate. 
EHa(G| 04 ),, 2 H ,0 may be oxidised in the apparatus with slight excess of acidified 
permanganate sedation. Special precautions must be observed if volatile acids other 
than carbonic are present, and if insoluble salts are present care must be taken to 
insure all the carbonate being acted upon by the acid. The estimation of sugars 
by alcoholic fermentation affords another opportunity for using the apparatus. Into 
tubes {K) were introduced measured quantities of solutions of pure sugars, 2 c.c. of 
yeast water (sp. gr. 1*017), and water to make up the volume to about 12 c.c. The 
tubes were plugged with cotton-wool and then sterilised. Each tube was seeded with 
a pure culture of yeast, the tube healed at L, and the glass pulled out to a fine 
capillary. The tube was then exhausted and sealed at L. Fermentation was allowed 
to proceed at 25*^ G., the tubes being shaken each day. The carbon dioxide produced 
was estimated in the following way: A file mark was made at M on the tube, which 
was then connected to the apparatus. After exhausting the fiask and boiling the 
water in A, F was shut off and the end of the tube broken at M in the pressure 
tubing. The tube and flask were then both warmed and all the carbon dioxide col¬ 
lected in E, Glaim, of course, is not made that the sugar is completely fermented 
according to the equation 2 GO 2 + 2 G,H 50 E[. Probably about 95 per cent, 

of the GO, is produced according to this equation; another 2 percent, comes from the 
auto~fermentation of the yeast, and the rest from the auto<digestion of the yeast. 
The apparatus was also applied in an attempt to estimate some of the constituents 
of ordinary brewery wort. The total amount of fermentable carbohydrates is 
determined by fermenting wort with yeast, filtering, and then distilling off the 
alcohol from a measured volume. The residue is made up again to this volume and 
the process repeated. From the gravity of the final residue the total amount 
fermented may be calculated. In a fermentation of this kind about 95 per cent, of 
the theoretioal yield of alcohol is obtained, and in general it is found that the total 
amount of fermentable carbohydrates may be obtained in this manner with a fair 
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degree of aoearaoy, but it ia adviaeble to earry <mt control experimenta with pure 
angars before using the method for any special purpose. The presence of eert^in 
enzymes in yeast serves to characterise and identify different races. The following 
method ia recommended for carrying out such tests: For the detection of invertaaOi 
tubes containing yeast water, cane sugar (0*2 grm.), and dextrose (0*02 grm.) are inocu* 
lated with a pure culture of the yeast. The tubes are exhausted and sealed up. After 
about a week the carbon dioxide is distilled off and estimated. If no invertase ia 
present in the yeast, carbon dioxide to neutralise about 4 o.o. of alkali ia obtained; if 
present, up to 40 o.o. to 50 o.o. is neutralised. The presence of dextrose is ap 
advantage for growth, and a certain amount of fermentation is insured. Maltose cm 
be detected by using maltose in place of cane sugar. The presence of or absence dt 
galactozymase can be shown by using galactose. The following results werd 
obtained: 


Yeast. 

j 

1 Enzyme. 

Alkali 

Keutralised.^ 

Presence or Absence 
of Enzyme. 


i 

c.c. 


Apiculatus. 

... Invertase 

3 

- 1 

II *•• ... 

... 1 Maltase 

8-7 


CerevisifiD. 

Galactozymase 

31 

+ 

Wild yeasti A 

••• 1 M 

34 

+ 

II II B 

••• 1 ft 

2-5 

— 

If 1) C 

1 

ft 

1 

32 



H. F. B. H. 


Estimation of Volatile Acids in Fermentation Products. Of. Hinard 
{Arm. Chim, anal, 1920, 2, 239-242.)—Fifty c.o. of the sample, together with 10 e.o. 
of water, are distilled from a flask fitted with a bulb tube connecting vrith a condenser; 
50 c.o. of distillate are collected and titrated. Fifty c.c. of water are then added 
to the distillation flask, and a further 50 c.c. distilled and neutralised; these 
operations are repeated several times. When a curve is constructed from the 
results, the volumes distilled being the absoissas and the snocessive quantities 
of alkali solution used for the neutralisations the ordinates, the asymptote of the 
curve indicates the volume of alkali solution necessary for the neutralisation of the 
total volatile acids present. W. P. S. 

ColorimetFic Estimation of Glyoogren. R. Thieulin. {J. Pharm. Chim., 
1920, 21, 91-93.)—In aqueous solution glycogen gives a red-brown coloration with 
iodine, the intensity of the colour being proportional to the amount of glycogen, 
provided a small definite amount of iodine is used. To estimate glycogen in liver, 
the latter is treated with 60 per cent, potassium hydroxide solution, the glycogen 
then precipitated by the addition of an equal volume of alcohol, the precipitate 
is separated by centrifugal action, washed with alcohol, and dissolved in a small 
quantity of water (for 3 grms^ of liver 10 o.o. of water will be sufficient). The 
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solution is neatralised with aoetio acid, and 2 c.c. of it are transferred to a test-tube 
a^d treated with two drops of iodine solution (iodine, 1 grm.; potassium iodide 
2 grms.; water, 20 c.c.). The coloration obtained is compared with those given 
by definite amounts of glycogen, each dissolved in 2 c.c. of water and treated with 
two drops of the iodine solution. W. P. S. 

Acidity of Ropy Milk. K. Freear and E. C. V. Venn. (Bioohem. 1920, 
14, 422-431.)—The paper describes the result of work done with the organisms 
found in samples of ropy milk from two Lancashire farms. They were plated out 
upon neutral “Lemco*' agar, and from both of them a Gram-positive coccus showing 
also diplocoooal forms, and in fluid cultures short chains, was obtained. These 
appeared to be identical with, or closely related to, the Streptococms IloUandicus, 
and for comparative purposes strains of this organism were also employed. The 
experiments show that these strains produced ropiness in milk, associated with a 
minimum acidity, as determined by NaOH of 0*43 per cent, lactic acid, and that 
the ropiness continued-for varying periods of time, accompanied by an acidity which 
never rose above 1*0 per cent, (except on one occasion). In every case the ropiness 
eventually diminished, and when studied for sufliciontly long periods entirely 
disappeared, but these changes were not accompanied by any material alteration in 
the acidity. The results obtained by the NaOH titration method were confirmed by 
electrometric determinations, from which it appeared that ropiness was found 
in milk with a Ph range of 5*82 to 4 10. With diminishing ropiness no appreciable 
alteration in the Ph value could be detected, although in one case the experiment 
was continued for seventeen days, by which time ropiness had disappeared. 

H. F. B. H. 

Mutton Bird Oil. N. Evers and H. J. Foster. {Pham, J,, 1920, 106, 100 .) 
—Two samples of oil received from Tasmania and New Zealand respectively, and 
stated to be mutton bird oils {JEstrelata lessoni), had the following physical and 
chemical characters : 



Sample from Tasmania. 

Sample from New Zealand. 

Appearance. 

Clear brown liquid 

Yellowish-brown semi-solid 

Odour and taste . 

Slightly fishy 

Fishy 

Sp. gr. at 15*5715*5^ C. ... 

0-8836 

0-9179 (10716*5° C.) 

Iodine value . 

132 

99*6 

Saponification value 

125-9 

200 

Acid value ... 

5-7 

6*8 

Unsaponifiable matter 

31*1 per cent. 

0*98 per cent. 

Ether-insoluble bromides... 

10-4 per cent. 

None 

1 


The figures for the New Zealand sample raise doubts as to whether it is mutton 
bird oil; those for the Tasmanian sample, with the exception of the iodine value, 
agree with the results recorded previously by L. H. Smith (Analyst, 1911, 36, 290). 
In any case, the oils bear little resemblance to cod-liver oil, for which they have been 
suggested as substitutes. ' W. F. S. ^ 
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Determination of Grade of Peat. 6. Keppeler. (MW. Ver, Farder. 
Moorbidtur in Dents, Beiche^ 1920 [1]; through Chem, Zentr,^ 1920, 91, II., 548.) 
—The degree of oonverBion to peat of mosses can be determined by decomposing 
the material with 72 per cent, sulphuric acid. The polysaccharides pass into 
solution, and the sugars can be estimated by titration with Fehling’s solution, 
The dextrose estimated in this way, and calculated on the water- and ash-free peat, 
is termed the ** total reduction.” The maximum possible value is 68 per cent., so 
that if the ** total reduction ” for any peat be then 100 - 9 xl 00 -r -68 is a measure 
of the degree of conversion of the original vegetable matter into peat. This value is 
called the ** degree of decomposition.*’ The degree of conversion to peat may also be 
estimated from the residue after treatment with 72 per cent, sulphuric acid. From 
this residue (referred to 100 parts of organic matter) the ash, and also the residuum 
left in the acid treatment of sphagnum moss (11 per cent.), are deducted in order to 
obtain the ** degree of conversion.’* The newer moss peats generally show a low 
** degree of conversion ” (scarcely 30 per cen!..), whilst the older ones give a much 
higher value (up to 50 per cent.). 

Pectins in Various Plants. A. J. W. Hornby. (/. Soc. Chem. Ind., 1920, 
39, 246t.) —Examination of the substances not usually determined in the analysis of 
cattle foods showed that the methyl pectate content of different parts of fresh plants 
varied greatly when estimated by Fellenberg’s method (Analyst, 1918, 43, 37). As 
the methyl pectate is partly decomposed on drying, the author has determined the 
percentage of this substance in a number of fresh food materials and in different 
parts of the same vegetable. It was found that a much larger proportion exists in the 
epidermal tissue of the roots, etc., than in the cortex, and the proportion is increased 
in the parts attacked by insects or otherwise mechanically injured, and also in the 
portions of the potato tuber exposed to light. It is suggested that this pectin has a 
protective effect against insect attack owing to the ease with which methyl alcohol is 
split off from the molecule, this alcohol acting as a strong irritant to insects. The 
results obtained may indicate that a methyl compound would form an efficient spray 
for the prevention of insect attacks, but at present the cost would be prohibitive. 
Tables are given showing numerous results obtained by the above method. 

T. J. W. 

Estimation of Urea by Means of XanthydroL Frenkel. {An^i, Chim. anal ,, 
1920, 2, 234-239.)—For the estimation of urea in urine 10 c.c. of a 10 per cent, 
solution of the latter are acidified with 35 c.c. of glacial acetic acid, and 1 c.c. of 
10 per cent, xanthydrol solution (in methyl alcohol) is added while the mixture is 
stirred; after ten minutes a further 1 c.c. of the reagent is added, and so on until 
5 c.o. in all have been added. The precipitate formed is collected after one hour, 
washed with about 20 c.o. of alcohol, dried at 100^ G., and weighed. The weight 
divided by seven gives the amount of urea. Other substances present in urine do not 
interfere, The method may be applied to the estimation of urea in blood, after the 
blood has been treated with a reagent, consisting of mercuric chloride 2 71 grms., 
potassium iodide 7*20 grms., glacial acetic aci4 66 c.o., and water 100 c.c. The 
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lai^d of xanthydrol required for the preoipitatioii of urea may be recovered 

from the filtrate from the urea precipitate by heating the filtrate until the alcohol has 
been expelled, neutralising the residual solution with sodium carbonate, and adding 
chloroform which dissolves the xanthydrol. The chloroform solution is evaporated, 
and the residue of xanthydrol dissolved in methyl alcohol for further use. 

W. P. S. 

Mature of Yeast Fat., I. S. MaoLean and E. M. Thomas. {Bwchm. 
1920, 14, 483 493.)—The fat examined was obtained from the following sources: 
(1) Bakers* yeast supplied from the manufacturers, (2) pure culture of brewery 
yeast, and (3) specimens of brewery yeast. After describing the method of extrac-> 
tion for the fat, the authors deal with its composition. The determination of its 
iodine value shows that the figure varies from 121 to 175, while the saponification 
values show wide variation ranging from 151 to 199, depending upon the proportion 
of sterol present. The constituents of the yeast fat are then discussed, including an 
account of the fatty acids, the preparation of the methyl esters, identification of the 
saturated and unsaturated acids, together with an account of the preparation of sterol 
and its iodine value. The following conclusions were reached: (1) Palmitic, oleic, 
and linoleic acids have been identified with certainty in yeast fat. (2) The pentadecoic 
acid, previously described, consists of a mixture of palmitic and lauric acids. Evidence 
of the presence of aluric acid has been obtained. (3) The presence of an acid melting 
at 77^ G. has been confirmed, the m.-pt. of which agrees with that of arachidio 
acid. (4) No confirmation of the presence of the dodecenio acid described by Hinsberg 
and Boos was obtained, and the possibility of this being a mixture of lauric with oleic 
and linoleic acids has not yet been excluded. (5) A sterol is present partly in the free 
state and partly as fatty acid esters; this may constitute 20 per cent, of the total 
yeast fat. (6) The sterol present in yeast appears to be identical with the ergosterol 
isolated from ergot by Tanret. (7) The variation in m.-pt. described by different 
observers seems to be due to differences in the parity of the substance, but no con> 
elusive evidence of the presence of a second sterol in yeast has yet been obtained. 
(8) It seems probable that the mycosterol isolated by Ikeguchi from certain fungi is 
also identical with ergosterol, and that ergosterol is characteristic of the whole group 
of cryptogams, just as cholesterol is of the animal, and phytosterol of the higher 
plant kingdom. (9) Yeast sterol is differentiated from the sterols of the higher plants 
and animals by the presence of three double bonds in its molecule. 

H. F. E. H. 

Zinc In the Human Organism. S. Giaya. (/. Ptem. Ohim,, 1920, 22, 
86*92.)—^The results of about fifty estimations of zinc in various organs and secretions 
of normal human subjects are described. The organic matter was destroyed by 
treatment with potassium chlorate and hydrochloric acid or by means of nitric 
and sulphuric acid. The liquid was treated with hydrogen sulphide and 
filter^, the filtrate concentrated to remove excess of hydrochiorio acid, diluted, 
and treated with ammonia in slight excess. It was then acidified with acetic 
treated with a few c.o. of 10 per cent, sodium acetate solution, again 
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saturated with hydrogen sulphide, and allowed to stand for forty-eight hours. The 
sine sulphide (containing a little iron) was then separated, washed with 5 per oent. 
acetic acid, saturated with hydrogen sulphide, and dissolved in dilute hydrochloric 
acid. The solution was evaporated nearly to dryness, the residue boiled with dilute 
hydrochloric acid and a slight excess of bromine, and the iron precipitated with 
ammonia. The zinc was then reprecipitated as sulphide as before, the zinc sulphide 
separated after forty-eight hours, washed, and dissolved in dilute hydrochloric acid, 
this solution again evaporated to dryness, and the residue dissolved in very dilute 
acetic acid. The zinc in this solution was finally estimated by titration with 
potassium ferrocyanide. The amounts of zinc thus found in the total viscera varied 
from 10 to 50 mgrms., whilst urine contained only traces (0*00017 grm. per litre). 
The amounts increased with the age of the subject, the viscera of an infant of three 
months containing only 0*009 grm. These quantities, even when they reach 
0*005 grm. per 100 grms. of material, are not sufficient to interfere with toxicological 
examinations. G. A. M. 


ORGANIC ANALYSIS. 

Colorimetric Estimation of Adrenalin. W. L. Scoville. (/. Ind, and Eng. 
Chem.^ 1920, 12, 769-771.)—To 20 o.c. of water in a small flasJk are added 6 c.c. of 
1 per cent, potassium iodate and 0*25 o.c. of ^ hydrochloric acid. After warming to 
38^ G., 0*5 o.c. of standard adrenalin solution is added, and the mixture heated 
for fifteen minutes. To a similar mixture is added 0*5 o.c. of the (1 : 1000) solution 
to be tested (or an equivalent volume of a weaker solution), which is then warmed 
as above. After cooling, the colours of the two solutions are compared in a 
colorimeter. Should the colour intensities vary more than 25 per cent, it is 
advisable to repeat the test, using more or less of the unknown adrenalin solution. 

The standard adrenalin solution should be freshly prepared by dissolving 
0*05 grm. pure adrenalin in 0*5 c.c. ^ hydrochloric acid and diluting to 50 c.c. If 
the solution to be compared contains bisulphite, 0*05 grm. of pure sodium bisulphite 
should be added to the standard solution. 

A standard colour solution may also be prepared by mixing 10 o.c. of 2*5 per 
oent. crystallised cobalt chloride solution with 80 c.c. of water containing 2 grms. 
ammonium carbonate and diluting to 100 c.c. The colour of this standard closely 
matches that of the adrenalin solution in depths ranging from 25 to 30 mm., but 
with solutions containing bisulphite the results obtained are too low. 

For the estimation of adrenalin in dried glands, 0*1 grm. of the gland is digested 
at 38^ G. for half an hour in 20 c.c. of water, to which has been added 5 c.c. of the 
iodate solution and 0*25 o.c. of ^ hydrochloric acid. After filtration the solution is 
transferred to the colorimeter and compared with the standard. From the result 
obtained the quantity of gland required to contain approximately 0*5 mgrm. of 
adrenalin may be calculated, and the estimation repeated, using this amount. The 
reaplts compare very favourably with those obtained by the biological test. 

T. J. W. 
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Ri^id Volumetric Methods for the Estimation of Amino*Aoids» Organic 
Acids, and Organic Bases. F. W. Foreman* {Biochem, J,, 1920, 14, 461-473.) 
—Preparation of Solution : A known weight of the amino-aoid, or its suitable salt, or 
of an amino-aoid mixture, is dissolved in water free from GO^, and made up to a known 
volume, so that the resulting solution is approximately in strength in relation to 
the carboxyl-groups. In cases such as tyrosine and cystine, where the amino-acid is 
insoluble in water, or soluble in too large a volume of water, HGl or soda or 
other appropriate means must be used for bringing them into solution, so that no 
separation occurs on adding alcohol. When only a very small quantity of the amino- 
acid is available it may be weighed accurately into a suitable vessel, dissolved in the 
desired amount of water, and the whole of the solution used. Stage 1, Titration in 
Water: A 5 cc. or 10 c.o. portion of the solution is titrated with aq. i3 soda to 
phenolphthalein (soda standardised to phenolphthalein). Stage 2, Titration in 
Alcohol: Five c.c. or 10 c.o. of the original solution are transferred to a conical flask 
of about 250 c.c. capacity, ten volumes of 97 per cent, alcohol and three drops 
of phenolphthalein solution added, and the mixture titrated in daylight over a 
white plate with alcoholic potash (standardised to phenolphthalein) until a light 
pink colour is produced. The endpoint is usually obtained quite sharply on adding 
the last one or two drops of standard alkali (two drops = 0*05 c.c.). A correction is 
made for the original acidity of the alcohol. Stage 3, Titration in Alcoholic Formal¬ 
dehyde : After obtaining the reading in Stage 2, the same liquid is used for Stage 3. 
Twelve and a half c.c. of aqueous formaldehyde solution prepared by diluting colourless 
formalin with two volumes of distilled water, and neutralising the mixture to 
phenolphthalein, are added for each 50 c.c. of alcohol used in Stage 2, and the titration 
continued to the same endpoint as before. A mixture of neutralised diluted formalin 
and alcohol in the same proportions as they have been used is then titrated, and the 
result obtained on completing Stage 3 is corrected accordingly. The acidity of 
rectified spirit is very slightly increased on adding the neutral formaldehyde solution. 
The result obtained in Stage 1 gives useful information when dealing with the dibasic 
amino-acids, arginine, and salts of amino-acids. The Stage 2 titration value includes 
the reading obtained in Stage 1. Several amino-acids are correctly estimated in 
Stage 2. The increase in titration value obtained in Stage 3 gives an idea of the 
character of the amino-acid, and, when dealing with an amino-acid mixture, affords an 
indication of the amount of dibasic amino-acids and proline present. The carboxyl- 
groups of all the amino-acids contained in an amino-acid mixture, except that of 
arginine, are estimated by the total titration value obtained on completing Stage 3. 
Ammonia, primary, secondary, and tertiary amines, and basic methylene derivatives 
of secondary amines do not form ionisable compounds with iihenolphthale'in in alcoholic 
solutions containing xoater^ if the concentration of alcohol is sufficiently high In aque¬ 
ous alcoholic solutions of the salts of these bases the acid radicles can be titrated 
accurately with alkali, using phenolphthalein as indicator, if more than about 
80 per cent, alcohol is present. When aqueous alcoholic solutions of certain amino- 
acids containing about 85 per cent, alcohol are titrated with standard alcoholic 
potash, the amino- or imino-groups liberated from their internal salt ” combinations 
resemble ammonia and the amines in showing no basicity to phenolphthalein, and the 
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carboxyl-groups are accurately estimated. Other amino-aoids, more particularly 
dibasic amino-acids and proline, give low results when titrated in alcohol under these 
conditions, possibly owing to loose combination of alcohol with a carboxyl-group, or 
loose condensation. The subsequent addition of formaldehyde or acetone, however^ 
results in a disturbance of the equilibrium, so that the carboxyl-groups titrate quanti¬ 
tatively. The effect of acetone upon the basicity of the basic groups of amino-acids 
to phenolphthalein is similar to that of alcohol The amino-acids tested up to the 
present have all given practically quantitative results when titrated with alkali in 
aqueous acetone containing 80 to 85 per cent, acetone. It has been shown further that 
the method is capable of much wider application. The total acids (including the 
carboxyl-groups of amino-acids), whether in the free state or combined with organic 
bases, can be accurately estimated in alcoholic preparations made from aqueous fluida 
such as those which contain the products of bacterial growth. As the titration value 
is unaffected by the free bases their removal is unnecessary. Consequently the 
solutions need no heating, and there is no risk of decomposition. A rapid method 
for estimating volatile bases is also described. H. F. E. H. 

Rapid Estimation of Carbon. L. Lescmur. (/. Pharm. Chim., 1920, 21, 
267-263.)—A quantity of the substance {e.g., sugar, organic acid, urine, etc.) 
containing *05 to -2 grm. of carbon is treated in a silver crucible with 10 grms. 
of a mixture of equal weights of sodium and potassium nitrates, and 25 c.c. of 2N 
sodium hydroxide solution (free from carbonate) are added; the whole mixture 
is evaporated to dryness and heated until fused. After cooling, the mass is 
dissolved in water, calcium chloride solution containing an excess of ammonium 
chloride is added, the precipitated calcium carbonate is collected after fifteen 
minutes, washed, and titrated with ^ hydrochloric acid. W. P. S. 

Volumetric Estimation of jS^S-Diehloroethyl Sulphide. W. F. HoUely. 
(/. Chem. Soc,, 1920, 117, 898-902.)—The usual procedure for the estimation of jS^-di- 
chloroethyl sulphide in “mustard gas’* is to distil a known volume of the sample under 
diminished pressure and to collect the fraction boiling at 126-130® O./40 mm. This 
product is fairly pure /i^jS-diohloroethyl sulphide, melting at about 10®, but the 
procedure involves personal risks, and gives no accurate figure for the absolute 
percentage of )8^-dichloroethyl sulphide, as the latter fraction also contains higher 
chlorinated compounds and other impurities. The following volumetric method for 
the estimation of dichloroethyl sulphide in “mustard gas,” with or without 
solvents, has, therefore, been devised, depending on the fact that )3/3-diohloroethyl 
sulphide forms a definite double salt with cuprous chloride, of the constitution, 
[(GH|iGl.GH 2 ) 2 S]a Gu^Gl,. As the higher chlorinated compounds do not react with 
cuprous chloride, the method is applicable for the absolute estimation of jSj^-dichloro- 
ethyl sulphide. About 1 grm. of the sample is weighed into a stoppered 100 c.c. 
conical flask, and to this 10 c.c. of a standardised solution of cuprous chloride in 
absolute alcoholic hydrogen chloride are added from a burette. The cuprous chlorido 
solution should only be prepared immediately before use. It is best to have a 10 per 
cent, solution of hydrogen chloride in absolute alcohol on hand, and to dissolve 5 grms. 
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of pure cuprous chloride in 50 c.o. of it when required. The ** mustard gas sample 
readily dissolves in the alcoholic solution, and the contents of the flask are allowed to 
remain for ten minutes in the cold, with occasional rotation. At the end of this 
time the whole is gradually diluted with careful agitation and cooling in water, by 
the addition of 50 o.c. of a 5 per cent, aqueous sodium chloride. On total dilution 
the contents of the flask are well mixed by careful shaking, allowed to remain for a 
minute or two, and the liquid is then filter^ from the precipitate through glass wool 
into a dry burette. The filtrate is quite clear, and the amount of copper in a known 
volume of it is subsequently determined in terms of c.c. of sodium thiosulphate, 
by the titration of iodine liberated from potassium iodide. It is impracticable to 
wash the double salt free from the excess of cuprous chloride, as it dissociates to 
some extent in contact with water. This difliculty is overcome by knowing the total 
volume of the 10 c.o. of standard cuprous chloride solution, plus the 50 c.c. of diluent, 
which is found to be 59*5 o.c. The total excess of cuprous chloride is thus readily 
calculated from the amount contained in the known volume of the filtrate taken for 
the copper estimation. Usually 30 c.c. of the filtrate are run from the burette into 
a 250 c.c. conical flask, and 5 c.c. of hydrogen peroxide (20 per cent, by volume) are 
added while cold to oxidise the copper to the cupric form. The contents of the flask 
are then gently boiled nearly to dryness, which operation is repeated twice after the 
addition of 10 c.c. of water to ensure that traces of gaseous oxidising agents are 
removed. The residue is diluted with 50 o.c. of water and sodium, carbonate solution 
added to give a slight precipitate, which is redissolved by the careful addition of 
dilute acetic acid. A slight excess of potassium iodide is added, and the liberated 
iodine is titrated in the usual way with p^-sodium thiosulphate. Together with this, 
the original alcoholic cuprous chloride solution is standardised in terms of c.c. of 
■j^-thiosulphate by oxidising 5 or 10 c.c, with hydrogen peroxide, and subsequently 
treating as already detailed. Prom the results of these titrations, the percentage of 
jS/^-dichloroethyl sulphide is readily determined. The formula of the double salt 
being [(CH2Cl.CH2)2S]2Cu2Cl2, grms. of copper correspond with 318 grms. of 
./i^/i?*dichloroethyl sulphide. As 1 o.c. of -thiosulphate corresponds with 0*00635 grm. 
of copper, therefore 1 c.o. of /Jy-thiosulphate = 0*0159 grm. of /^jS-dichloroethjl sulphide, 


/ u- u • (A -B) X 0*0159 X100 , . r n lu- i u i. 

the percentage of which IS • , where A==c.c. of jVthiosulphate 


eorresponding with copper in the 10 c.c. of standard cuprous chloride solution, and 


B=sc.c. of i^-thiosulphate corresponding with copper in the 59*5 c.c. of filtrate, that 


is, the total excess of copper. 


H. F. E. H. 


Preparation of Diphenylamlne-Sulphuric Acid Reagent. F. Haun. 

{Zeitsch. Unterstcch, Nahr, Gentissm^y 1920, 39> 355-356.)—Occasionally diphenylamine 
reagent prepared with sulphuric acid free from nitric acid exhibits a blue coloration ; 
this is caused by the presence of ferric salts in the sulphuric acid. Such acid may be 
rendered serviceable by heating it to boiling and allowing it to cool slowly; during 
the heating the ferric salts are reduced to ferrous salts, which do not interfere. If a 
small quantity of permanganate is added to the acid previously, the course of the 
reduction may be followed during the heating, since the permanganate is also reduced, 
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•and a oolourless aoid results. The presence of the manganese salt does not interfere 
with the use of the reagent for the detection of nitric acid, and it even appears 
^0 increase the sensitiveness of the test. W. P. S. 

Estimation of Halogen in Organic Compounds. F. B. Dains and 
R. Q. Brewster. (J. Amer. Ghem. Soc.y 1920, 42» 1573-1579.) —The reaction 
between liquid ammonia, sodium, and organic compounds leads to the formation of 
cyanide in the case of a few substances only (chloroform, brpmoform, carbon 
tetrachloride, chloral and bromal hydrates, ethylidene chloride, tetraohloroethylene, 
acetylene tetrachloride, methyl and benzyl cyanides, and ethyl cyanoacetate); the 
quantity of cyanide formed is variable, and the modification adopted by Clifford 
(Analyst, 1919, 44, 322) for its removal in the estimation of halogen is trustworthy. 
Application of the method to the estimation of cyanogen in organic compounds did 
not meet with success. W. P. S. 

Estimation of Hydrocyanic Acid. R. L. Morris. {Pharm, /., 1920, 105, 
83-85.) —Comparison of various volumetric methods for the estimation of hydro¬ 
cyanic acid showed that Liebig’s method for the titration of cyanides is trust¬ 
worthy as applied to hydrocyanic acid, provided that an excess of sodium hydroxide 
is not used for the preliminary neutralisation of the acid. A modification suggested 
by Guerin (Analyst, 1906, 31, 27), in which the hydrocyanic acid is neutralised by 
borax, h^ the advantage that an excees of borax does not interfere. Yollard’s 
method is trustworthy, as is also that proposed by Pordos and Gelis (C/. Guerin, 
loc, cit). Mohr’s method (titration with silver nitrate solution, using potassium 
chromate as indicator) has no advantage over that of Liebig. A modification of 
Liebig’s method, proposed by Deniges, depends on the titration of the cyanide in 
strongly alkaline solution with silver nitrite solution, using potassium iodide as 
indicator; this method is accurate, and the B.P. (1914) method is based on it, but it 
appears that four times the quantity of potassium iodide prescribed is required. 

W. P. S. 

Specific Rotation of Lsevulose. W. C. Vosbupgh. (/. Amer. Chem. Soc., 
1920, 42, 1696-1704.)—The specific rotation of laovulose at 25° C. can be expressed in 
terms of the per cent, by weight, jp, and the concentration in grms. per 100 c.c., c, 
respectively, by the equations— ^ 

[a]j) 26 «« -(88'50 + 0-145j?) and 
[a]D25-= -(88*50 +0160c-0-00086C*). 

These equations are based on experimental results, for the range jp = 2*6 to |) = 18*6, 
and c»2*5 to c^20. The temperature coefficient of the specific rotation is a function 
of the concentration; the relation between specific rotation and temperature for 
temperatures between 15^ and 37® C. can be expressed as— 

[ajn t “ [«]d 25* + (0*666 + 0'0028c) {t - 25). 


W. P. S. 
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Detemination of the Relative Strengrths of some Nitrogren Bases of 
the Apomatie Series and of some Alkaloids. F. ArnalL (J. Chem. Soc.^, 
1920, 117, 836-839.)—The bases of the aromatic series are, on the whole, feebly 
basic, and are usually almost insoluble in water; the salts of these bases are, how¬ 
ever, soluble. The author, therefore, measures the degree of hydrolysis of the hydro¬ 
chlorides in aqueous solution by observing the acceleration of the rate of inversion of 
a solution of cane sugar by means of the polarimeter. The preparation of the 
hydrochlorides of many of these bases not being possible, their solutions have to be 
prepared with the addition of the calculated quantity of acid to the weighed base 
after csureful purification of the latter. Equal volumes of the cane-sugar solutions 
(6 grms. per 100 c.c.) and the solution of the hydrochloride are brought to 65® C. in 
the thermostat, mixed and rapidly transferred to a jacketed polarimeter tube, care 
being taken to keep the temperature exactly constant; readings are taken at intervals^, 
and the ** final rotation,** when the sugar was completely inverted, was read after the 
solution had been heated to 80® C. for fifteen minutes. The degree qf hydrolysis of 
the hydrochloride is then deduced from the reaction velocity by comparison with the 
velocity found by hydrochloric acid alone. The degree of hydrolysis having been 
found at several dilutions, the dissociation constant of the salt, the basic constant of 
the base, and the relative strength of the base to aniline were then calculated. The 
following example of a typical case shows the results obtained: 


Salt. 


Dilution = V. 


I Degree of Hydrolysis 
I =/» at 6.5° C. 

1 


Dissociation Constant, 

a-m^' 


Dimethylaniline hydro- | 

chloride 1 


0-0098 I 2*4x10"^ 

0-0133 ! 2-3 X10-5 

0-0189 ! 2-3x10-5 


The more common alkaloids, such as strychnine, brucine, cocaine, and morphine, 
were found to be too strongly basic to give satisfactory results by this method. Full 
tables are given showing the relative strengths and basic constants of twenty bases, 
of which the three following may be taken as representative : 

Relative Stbbngths and Basic Constants op the Bases. 


Base. 

Kb. 

K.=gr. 

Anilines: 100. 

jvTolaidme . 

40 X 10-5 

3-00 X 10-10 

250-00 

o-Tolnidine . 

1-59 X 10-« 1 

7-50 X 10- 

62-00 

Benzanilide . 

6-6 xlO-* 

2-18 X10- 

0-18 


E« M hydrolysis constant of the hydrochloric in aqueous solution. 

Kb basic constant. 

Kw » dissociation constant for water, assumed to be equal to 1-2 x 10 - at 65® C. 
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It will be noted that all the valaes are relative to aniline, which is taken as 100. 
In another table is given the percentage degree of hydrolysis of hydrochlorides of 
'Some thirty bases, for which values the original paper should be consulted. 

H. P. E. H. 

Detection of Minute Quantities of Petroleum Spirit in Vegretable Oils. 
M. Aida. (/. Soc. Ghem, Ind., 1920, 37, 152t.) —Nastjukoff’s formolite reaction 
{Analyst, 1912, 39, 274) may be applied successfully for the purpose as follows: The 
oil (50 to 100 grms.) is saponified by means of potassium hydroxide solution. Distilled 
water and pure calcium chloride solution are added, the liquid distilled by means of 
steam, and the distillate treated with 40 per cent, formaldehyde solution and a few 
drops of concentrated sulphuric acid. A reddish-brown film coloration on the 
surface of the liquid, gradually changing to deep yellow, indicates the presence of 
petroleum spirit. If a few drops of the distillate are added to water a brilliant inter- 
ference ring of optical waves is produced on the surface of the water; this ring 
becomes almost invisible after standing for some time, and disappears completely on 
heating. With soya bean oil the ring does not change, even on heating. The above 
process is capable of detecting traces of petroleum spirit in vegetable oils, and may 
be made the basis of a quantitative method, the formolite precipitate being weighed 
after drying at 110° to 115° C. (see also Proceedings Seventh Congress Applied 
•Chemistry, 1909, Section iv. A.l, 9-13). H. F. E. H. 

Determination of Phenol in the Presenee of Certain other Phenols. 
R. M. Chapin. (J. Ind. and Eng, Ghent, 1920, 12, 771-775.)—The methods 
described are based upon the red colour produced by phenol with an accurately 
prepared Millon's reagent which, with many other phenols, yields yellow or orange 
colours. The reagent is prepared by dissolving 2 c.c. of mercury in 20 c.c. of concen¬ 
trated nitric acid and diluting with 35 c.c. of water when, if any basic salt separates, 
nitric acid is added drop by drop until clear. Ten per cent, sodium hydroxide 
iBolution is then run in slowly with thorough mixing until the precipitate first formed 
no longer redissolves, and finally 5 c.c. of 0*2 per cent, (by volume) nitric acid are added. 
This solution should not be used when more than one day old. 

Four c.c. of a neutral aqueous solution of the sample containing 0*1 per cent, of 
total phenols are measured into each of two test tubes, and to one of them is added about 
one-half the quantity of phenol believed to be present, both being then diluted to 6 c.c. 
Five c.c. of Millon’s reagent are run in, the contents mixed, and the tubes placed in a 
boiling water-bath for exactly thirty minutes, afterwards being cooled in a current of 
water for ten minutes. Five c.c. of 0*2 per cent, nitric acid free from oxides of 
nitrogen are added, and the volumes made up to 25 c.c. by the addition of water. 
After mixing and standing for ten minutes the solutions are filtered until brilliant, 
transferred to the colorimeter, and the intendties of colour matched. The percentage 
of phenol present in the sample is calculated by means of a somewhat complicated 
mathematical formula, for which the original paper should be consulted. Several 
variations of the above method are described, which apparently yield equally 
eatisfactory results, i 
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The method is fairly aooorate, and a minimum of 0*04 mgrm. of phenol in the 
presenoe of 4 mgrm. of oresol, etc., in a volume of 4 c.c. may be determined. It ia 
applicable to a number of oommeroial products after simple preliminary treatment* 


T. J. W. 


Rapid Method of Analysing: Phenolsulphonic Aeids. L. Desvergrnes. 

(Ann. Chim. anaZ., 1920, 2, 211-214.) — Prom 5 to 6 grms. of the sample are 
dissolved in 200 c.c. of water, heating being avoided. Ten c.c. of the solution are 
diluted with 25 c.c. of water, boiled for fifteen minutes with 25 c.c. of hydrochloric 
acid saturated with bromine, diluted with 200 c.c. of water, and filtered from the 
insoluble bromine compound. The sulphuric acid is precipitated with barium 
chloride to obtain the total sulphuric acid present. The combined sulphuric acid is 
estimated by titrating 10 c.c. of the solution with ^ sodium hydroxide with methyl 
orange as indicator, and deducting the result as sulphuric acid from the total 
sulphuric acid. For the estimation of the phenol 10 c.c. of the solution are treated 
with 100 c.c. of water, 50 c.c. of hydrochloric acid, and 25 c.c. of a standardised 
solution of 4 grms. of potassium bromate and 14 grms. of potassium bromide per litre^ 
and the fiask closed and heated, with occasional shaking, for thirty minutes on the 
water-bath at 50° C. The contents of the flask are then diluted with 100 c.c. of 
water, 5 c.c. of 20 per cent, potassium iodide solution added, and the liberated 
iodine titrated with sodium thiosulphate. This gives the amount of bromine which 
has not combined with the phenol. The amount of the latter is calculated by means 


of the equation— 

, (B-~iw)x 200x100x94 (Bx 1,175 

Phenol per cent. = --= > q- t>~ .» 

^ 10 X P X 480 3 P 


where P represents the weight of the sample, B the bromine in the 25 c.c. of 
bromate-bromide solution, and b the bromine equivalent of 1 c.c. of thiosulphate 
solution. The method gives accurate results with phenol sulphonic acids prepared 
with 93 per cent, sulphuric acid, but is less accurate when very concentrated acid is 
used, so that trisulphonic acid is present. C. A. M. 


Rapid Examination of Shellac, Shellac Varnish, and Lacquer. T. L. 
Crossley. (/. Ind. and Eng, Chem,, 1920, 12, 778-781.)—An approximate estimation 
of the amount of shellac in admixture with rosin, varnishes, etc., has been based 
upon the fact that the proportion of the resin insoluble in ether is fairly constant. 
Three samples of genuine shellac gum contained 70 to 70*2 per cent, of constituents 
insoluble and 287 to 31*8 per cent, soluble in ether, the discrepancy in one instance 
being probably due to oxidation. A sample of crude stick-lac gave the following 
results: Woody fibre, etc., 8*5; gums insoluble in ether, 70*7; and gums soluble in 
ether, 25*0 per cent. Mixtures of shellac and rosin in varnish examined by this 
method gave results agreeing closely with the manufacturers’ formulae: A weighed 
quantity (5 to 7 grms.) of varnish is thoroughly mixed with a large excess (50 to 
60 c.c.) of ether in a tared beaker, the solution decanted through a filter into a second 
tared beaker, and the insoluble portion washed with successive portions of 20 c.c. 
of ether until the washings are practically colourless. If any deposit forms in the 
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filtered solation it is separated in a third beaker, and the solution is then evaporated 
and the residue dried and weighed. The insoluble portions in the other beakers are 
also dried and weighed. The total gums in the varnish are found by evaporating 
5 to 10 grms. of the original varnish, and the proportion of shellao is calculated on 
the basis of 70 per cent, of insoluble gums in the genuine resin. G. A. M. 

Effect of Reducing: Agrents on Tetranitromethane, and a Rapid Method 
of Estimation. A. Baillie, A. K. Macbeth, and N. I. MaxvirelL {J- Chem, Soc., 
1920,117, 880>884.)—The paper describes a study of alkaline reduction methods as 
applied to the estimation of tetranitromethane. These reductions result in the 
removal of the labile ^'nitroite” group with the production of salts of nitroform, 
which may be conveniently and safely prepared by the methods described. The 
procedure consisted in agitating the nitro-compound with aqueous solutions of the 
reducing agents containing a requisite amount of potassium hydroxide, which 
neutralises the nitroform produced, precipitating it as the sparingly soluble potassium 
salt. The solutions are thereby prevented from becoming acid, and secondary action 
with the reducing agent is avoided. Aqueous potassium hydroxide itself attacks 
tetranitromethane, with the formation of the potassium salt of nitroform, 
together with nitrate, nitrite, and carbonate of potassium, the quantities of which 
vary with concentration. The decomposition in such case, however, is much slower 
than when a reducing agent is present, and in the latter case the tetranitromethane 
is generally all converted into nitroform without the loss entailed in the formation of 
potassium carbonate. Results have been obtained, amongst others, with sodium 
sulphite, potassium sulphite, sodium potassium tartrate, and hydrazine. In all 
cases the nitroform salt has been identified by estimation of the percentage of 
potassium contained in the salt recrystallised from water; this was decomposed by 
sulphuric acid and the potassium weighed as sulphate. The reagent finally adopted 
was hydrazine from which the reaction proceeds according to the equation— 

NHjj. NHg + 2C(N02)4 + = 2(N02)gCK + 2 KNO 2 + Njj + 

This gives results within the limits of experimental error. Half a gram of tetranitro> 
methane is a convenient amount to use, as it liberates some 30 c.c. of nitrogen from 
hydrazine solutions. As the estimation is carried out in a Lunge nitrometer graduated 
to 0*2 c.c. the experimental error in reading the volume of gas evolved in the reaction 
may well be this amount. Erom the quantitative relation given above^ 0*2 c.c. of 
nitrogen corresponds approximately with 0 0035 grm. of tetranitromethane. Using 
0*5 grm. of the nitro-compound, the error in reading the nitrometer should theo¬ 
retically be within a margin of 1 per cent. The results obtained are well within tliis 
limit. Numerous precautionary details are described and it is found that the main 
reaction is over in less than a minute, but further traces of nitrogen are evolved on 
shaking once to mix the solutions thoroughly. As the reaction is exothermic the 
nitrometer must be allowed to remain for some time before a volume reading is 
taken. Sodium hydroxide may be substituted for potash, but the latter is preferable. 
Conversely, standard solutions of tetranitromethane may be employed in the estima¬ 
tion of hydrazine in solutions of its salts. H. F. E. H. 
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Colorimetric Estimation of Tyrosine by the Method of Folin and Denis. 
B. A. Gortner and G. E. Holm. (/. Amer. Chenu Soc.t 1920, 42, 1678-1692.)— 
Previous workers having found the above method (see J. Biol. Chem., 1912, 12, 246) 
unsatisfactory, the authors desoribe numerous experiments performed in order to 
determine the reliability of the results obtained by it. The method is found to be 
unreliable unless it is certain that no substance other than tyrosine is present which 
is capable of yielding a blue colour with the phenol reagent used. This reaction is 
also given by tryptophane, indole and its derivatives, various other substances 
produced by the hydrolysis of proteins, ferrous iron, and any other easily oxidised 
substances. Uncertainty in the results is also due to the colour development not 
being a linear function of the amount of reactive material present, and it is necessary 
to know the approximate concentration of the solution beforehand so that the 
maximum colour will be developed. Bone-black cannot be used for decolourising 
protein hydrolysates when employing this method, for not only does this material 
absorb tyrosine in appreciable amounts, but it yields to an acid solution some easily 
oxidisable substance which yields a blue colour on addition of the reagent. On the 
whole the method has little to recommend its adoption. T. J. W. 

Detection of Water in Alcohol and other Organic Solvents. F. Henle. 

(jBcr., 1920, 63, 719-722, through J. Soc, Ciiem. Ind.^ 1920, 39, 601a.) —A xylene solution 
of partially decomposed aluminium ethoxide is prepared by allowing aluminium turnings 
(27 grtris.), absolute alcohol (276 grms.) and mercuric chloride (0*2 grms.) to react until 
the evolution of hydrogen subsides, and then heating the product on the water-bath until 
it appears dry. The alcohol of crystallisation is then distilled from an oil-bath at 
210° to 220° C., and the crude aluminium ethoxide is subsequently cautiously heated 
until the temperature recorded by a thermometer immersed in the molten mass sinks 
from 340° C. to about 330° C. The product, whilst still hot, is dissolved in 500 c.c. 
of boiling xylene, and the solution is filtered through a dry paper; the clear, pale 
yellowish-brown filtrate can be preserved indefinitely if air and moisture are excluded. 
If a few drops of the reagent be added to a few c.c. of the liquid under examination, then, 
according to the quantity of water present, a voluminous, gelatinous precipitate of 
aluminium hydroxide is formed immediately or in the course of a few seconds. The 
percentage of water which can thus be detected in various solvents is as follows: 
ethyl alcohol, 0*05; methyl alcohol, 0*1; ether, 0*006; ethyl acetate, 0*1; acetalde¬ 
hyde, 0*1; acetone, 1. The two substanoes last named also yield white turbidities 
4ue to the precipitation of aluminium ethoxide from the reagent, but these can 
be readily distinguished from aluminium hydroxide, since they immediately disappear 
on addition of a larger excess of reagent or of xylene. 


INORGANIC ANALYSIS. 

Preparation of Water free from Ammonia. G. C. Baker. {J. Ind. and Eng. 
'Chem,, 1920, 12, 798-799.)—Distilled water may be freed from ammonia (but not 
from nitrate, nitrite, or albuminoid nitrogen) by filtration through permutit. An 
automatic feeding apparatus has been devised for the purpose, consisting of a large 
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^lass aspirator bottle containing a layer of glass beads 1*5 inches d6ep, covered with 
12 to 14 inches of permutite. The distilled water enters the bottle at the top, and 
is distributed by a perforated glass bulb. It is filtered at the rate of about 1 gallon 
per hour, and rises from the outlet tube at the bottom through an outside tube almost 
to the height of the level of the water inside, and is then delivered downwards, the 
bent tube having an opening at the top to prevent it acting as a siphon. An overflow 
pipe is provided for use in flushing the filter backwards. The permutite is regenerated 
by passing 2 gallons of a 10 per cent, solution of common salt on to the filter, allowing 
it to stand overnight, and then washing the bed. It has not been determined whether 
the removal of the ammonia is solely a displacement of the sodium in the hydrated 
sodium aluminium silicate (Na2Al2Si40jg.6Hj0) or whether there is also mechanical 
absorption of the ammonia. C. A. M. 

Electrometric Analysis of Arsenic Compounds, C. S. Robinson and 
0. B. Winter, (/. Ind. and Eng. Ghem., 1920, 12, 775-778.)—Electrometric 
methods of estimating arsenic are useful in the case of trivalent arsenic in coloured 
solutions, and for the direct estimation of pentavalent arsenic, without removal of 
organic matter or preliminary redaction to the trivalent condition. The apparatus 
described is essentially the same as that used by Hildebrand (J. Amer. Ghem. Soc.^ 
1913, 36, 869), with the addition of a mechanical stirrer, and the substitution of a 
reflecting galvanometer for the capillary electrometer. The titrations are effected in 
a beaker, into which dip a platinum electrode and a calomel half-element. In 
estimating trivalent arsenic in, c.^., London purple, 4 grms. of the sample are 
dissolved in hydrochloric acid below 60^ C*, the solution made up to 600 c.c., 
rendered alkaline with sodium bicarbonate, the sliding contact set to indicate the 
proper voltage (c.^., about 260 m.v.) on the voltmeter, and the liquid mechanically 
stirred and titrated with iodine solution, until the completion of the oxidation is 
indicated on the galvanometer. For the estimation of pentavalent arsenic, the 
titration with hydriodic acid must be carried out in a strongly acid solution (50 per 
cent, by volume of sulphuric acid at the end of the titration) and at about 90° C. A 
special burette is used, the tip being drawn out to a capillary and bent upwards to 
form a hook, thus allowing the solution to be introduced at the bottom of the beaker, 
and to rise through the liquid before reaching the air. The reagent must not be 
added too rapidly, since the voltmeter reading changes slightly after the addition. 
Under the conditions described, good results were obtained by setting the sliding 
contact so that the millivoltmeter gave a reading of about 360 m.v,, and titrating the 
solution until the galvanometer showed no movement or just reversed the direction. 

C. A. M. 

lodimetric Estimation of Arsenic Acid. P. Fleury. (J- Pham. Chim., 
1920, 21, 385-391.)—The arsenic acid is reduced by hydriodic acid to arsenious acid, 
and the latter is titrated with iodine solution. A quantity of the arsenate, equivalent 
to about 60 c.c. of ^ iodine solution (e.j'., 0*7 grm. of sodium arsenate), is dissolved 
in not less than 30 c.c. of water, 1 c.c. of hydrochloric acid (sp. gr. 1*171) is added 
for each 10 c.c. of the solution, the mixture is heated on a boiling water-bath 
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for fiv6 minutes, potassium iodide is then added in quantity sufficient to make 
a 26 per cent, solution, the beating is continued for a further ten minutes, the 
mixture then cooled, and the liberated iodine eliminated by the cautious addition of 
dilate thiosulphate solution. An excess of sodium hydrogen carbonate is now 
added and the solution titrated with iodine solution. Direct titration of the 
iodine, liberated by the reaction, yields high results, owing to the action of atmospheric 
03 cygen on the hydriodic acid, therefore this free iodine is destroyed by the 
addition of the requisite amount of thiosulphate, and the arsenious acid then 
estimated iodimetrically. 

Composition of Ancient Eastern Bronzes. M. Chlkashigfe. (J- Chem. Soc., 
1920, 117, 917-922.)-~The paper deals with the analysis of ancient Japanese and 
Chinese bronzes. The author*s method in the case of corroded objects is to remove 
the earthy matter from a rusty article and to analyse rust and metal together. This 
gives, of course, too low a percentage for the metallic constituents, which should 
therefore be recalculated for 100. Even this method becomes doubtful where the 
composition of the rust has undergone change by a partial solution or disintegration 
before analysis. Four classes of ancient bronze mirrors were examined namely, 
white, pale yellow, deep yellow, and red, according to their surface colours. These 
colour differences are due to the amounts of tin becoming less and less, and correspond 
exactly with the chronological period in which the mirrors were made. In the most 
recent times zinc is employed in place of tin, giving rise to the use of brass mirrors. 
All but the white and pale yellow had necessarily to be alloyed with mercury before 
use. A table summarises the analytical results obtained in the examination of 
sixteen specimens of Chinese, Japanese, and Corean bronze mirrors. The copper to 
tin ratio in most of them runs about 70 to 30, the extreme values found for copper 
were from 58 to 74 per cent., tin from 3*3 to 30*7 per cent., lead from 4 to 20*5 per 
cent.; small quantities of zinc, iron, arsenic, antimony, nickel, and, in one case, 
silver and gold, were also found. The presence of lead is not to be regarded as 
useless since it reacts with neither copper nor tin, but lies between the granules of 
the solid solution, acting as a cement. Without lead the mixture is apt to be too* 
brittle to be polished. Analyses of swords, halberds, and arrow-heads are included, 
and numerous analyses of bell metal, money, and spoons are also recorded. Ancient 
Chinese coins generally contain less tin with much lead, so that they can scarcely be 
called bronze. Some Chinese money made between 700 and 500 b.c. contained 
copper running from 38 to 70 per cent., tin from 1*6 to 16 per cent., lead from 10 to 
66 per cent., with the usual small quantities of antimony, iron, arsenic, and nickel. 
Bell metal with a high percentage of tin is sonorous, but too brittle. A Japanese 
bell dated about the eighth century, a.d., contained 69 per cent, copper, 15*5 per cent, 
tin, 5*6 per cent, lead, 8*3 per cent, antimony, 1*35 per cent, nickel, and traces of iron 
and arsenic. H. F. E. H. 

Volumetrie Estimation of Hydposulphides in the Presence of Sulphides, 
Thiosulphates, and Sulphites. A. Wdber. (Oftew. Zeit., 1920,44,601.)— Sodium 
hydrosulphide, when treated with an excess of merourio chloride solution, reaota 
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according to the equation 2 NaHS + 3 HgCl 3 » 2 NaCl + 2 HGl + ( 2 HgS.HgCl 2 ); thio¬ 
sulphate reacts similarly, with the liberation of 2 molecules of sulphuric acid (C/. 
Sander, Analyst, 1916, 41, 84), whilst sulphide and sulphite give neutral solutions. 
If a portion of the solution containing the four salts is mixed with mercuric solution 
and the acidity produced titrated after the addition of ammonium chloride, using 
methyLorange as indicator, the acidity found is a measure of the hydrosulphide and 
thiosulphate content (il). Another portion of the solution is then treated with zinc 
carbonate to remove hydrosulphide and sulphide, filtered, and the thiosulphate 
estimated alone as just described. The difference between the acidity thus found B, 
and A gives that due to the hydrosulphide (X). To estimate sulphide and sulphite a 
measured quantity of the solution is added to a definite quantity of ^ iodine solution 
acidified with 10 c.c. of ^ hydrochloric acid, and the excess of iodine is titrated 
with thiosulphate solution; the quantity of iodine used is a measure of the 
sulphide, hydrosulphide, thiosulphate, and sulphite (C); the acidity of the mixture is 
then titrated with ^ sodium hydroxide solution, using methyl-orange as indicator. 
Hydrosulphide and sulphite form hydriodic acid when treated with iodine according 
to the equations NaHS + l 2 =NaI-f Hl-hS and Na 2 S 03 + l 2 4 -H 20 = Na 2 S 04 + 2HL 
After deducting the quantity of added hydrochloric acid, the remaining acidity is due 
to hydrosulphide and sulphite (Z>), therefore the sulphite (y) is equivalent to D-x. 
The results so far obtained allow the sulphide (z) to be calculated by the formula 
C-(2x-fJ5/2 + y)=:;?. W. P. S. 

Iodic Acid as a Characteristic Microchemical Reagrent for Gaseous 
Ammonia. G. Denigds. (Comptes rend,, 1920, 171, 177-179.)—Aqueous solutions 
of ammonium salts only yield crystalline precipitates with iodic acid when at least 
15 to 20 per cent, of the salt is present. With gaseous ammonia, however, fiat 
rectangular crystals of ammonium iodate, NH 4 IO 3 , are immediately produced. A 
minute drop of a 10 per cent, solution of iodic acid, when exposed for a few seconds 
to ammonia vapour, becomes coated with a layer of these crystals, which may be 
recognised under the microscope and by their action on polarised light. The reaction 
is distinctive, not being given by any volatile amine, and is also very sensitive. In 
using it for the identification of ammonium salts in water, etc., the liquid is evaporated 
to about 1 C.C., and introduced, together with 0*5 grm. of calcined magnesia, into a 
short glass tube (3 to 4 cm. long and 15 to 16 mm. in diameter), over the mouth of 
which is placed an object-glass with a suspended drop of the iodic acid solution 
coinciding with the axis of the tube. If 1 mgrm. of ammonium salts be present, 
crystals will appear in a few minutes; in less than thirty minutes with 0*2 mgrm.; 
and in about an hour with 0*1 mgrm. G. A. M. 

Estimation of Lead in Acid Solution. N. Evers. {Pharm. 1920,106, 
85-86.)—In oases where it is necessary to estimate lead oolorimetrioally in acid 
solution the test and comparison solution must have the same acidity, otherwise 
the colorations produced by hydrogen sulphide are not oomparabla By using 
bromophenol blue as indicator, the solutions may be brought to the colourless point 
of the indicator by the addition of alkali or acid {p then equals about 8 * 8 ); when 
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hydrogen sulphide solution is added, the lead coloration may be matched against 
that of a standard prepared in the same way. Iron does not give a coloration with 
hydrogen sulphide under these conditions, and the interference of copper may be 
prevented by the addition of cyanide; if, however, iron is present with copper, 
complications arise owing to the formation of ferrooyanides. It is, therefore, 
preferable to remove the copper by adding alum and ammonia to the solution, 
collecting .the precipitate of aluminium hydroxide (this contains the lead, whilst the 
copper remains in solution), redissolving it in acid and treating the solution as 
described. W. P. S. 

Separation of Magnesium from Sodium and Potassium Chlorides. S. 
Palkin. (J. Amer. Chem. Soc., 1920, 42, 1618-1621.)—A method, described previously 
by the author (Analyst, 1917, 42, 54) for the separation of sodium and potassium 
from lithium, may be applied to the separation of the two former from magnesium, 
since magnesium chloride is soluble in the alcohol-ether reagent. The procedure is 
the same, except that 25 c.c. of absolute alcohol and 25 c.c. of ether are used for the 
precipitation, and that the filtrate and washings from the precipitated sodium and 
potassium chlorides are evaporated to dryness, and the residue dissolved in alcohol- 
ether mixture; a further quantity of a few mgrms. of the alkali chlorides is thus 
recovered. After removing the alcohol and ether from the filtrate, the magnesium 
may be estimated by the phosphate method. W. P. S, 

Estimation of Nickel in Steels by Direct Titration. E. H. Hall. (/. Soc. 
Chem. Ind.f 1920, 39, 253-254t.) —The ordinary method of titrating nickel by means 
of potassium cyanide in a tartaric (or citric) acid solution of the steel has the draw¬ 
backs that it is difficult to observe the exact point when the final turbidity is formed, 
and that the excess of ammonia added is not controlled. The first drawback is 
obviated by transferring the tartaric acid solution of the steel, before complete 
neutralisation, to a measuring cylinder, which is supported over a mirror adjusted to 
reflect light upwards through the column of liquid. The other difficulty is obviated 
by taking advantage of the fact that silver chloride is soluble in ammonia solution, 
and that as soon as free ammonia is present any cloudiness due to the chloride will 
disappear. The following modification of the method gives results agreeing within 
the second place of decimals: The solution of 0*5 grm. of the steel in 10 c.c. of 
concentrated hydrochloric acid is oxidised with 2 c.c. of nitric acid on the water-bath, 
diluted with 35 c.c. of hot water, vigorously boiled on a hot-plate to expel nitrous 
fumes, and treated first with 12 o.c. of tartaric acid solution (100 grms. in 200 c.c.), 
«nd then with 8 c.c. of ammonia solution (sp. gr. 0*880). After cooling, the liquid is 
transferred to a Nessler cylinder holding at least 150 c.c., and about 2 c.c. of standard 
ailver nitrate solution (2 grms. per litre) run in from a burette. The liquid is then 
titrated with dilute ammonia solution (sp. gr. 0*956), and stirred with a glass 
plunger until the turbidity due to the silver chloride disappears, this point indicating 
neutrality. An excess of 1 o.c. of the ammonia solution is then added, and on now 
adding 2 c.c. of 2 per cent, potassium iodide solution a turbidity of silver iodide is 
produced. Finally, the liquid is titrated with potassium cyanide solution (6*7 grms. 
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ECN and 1 gm. EOH per litre), a slight ezoess being added, and this excess titrated 
with the standard silver nitrate solution. In calculating the percentage of nickel the 
original 2 c,c. of silver nitrate solution is included. The potassium cyanide solution 
is best standardised upon a steel containing a known quantity of nickel. 

C. A. M. 

Simultaneous I^recipitation of Copper and Nickel Oxides with Ferric 
Hydroxide E. Torporescu. (Gomptes rend,, 1920, 171, 303-305.)—Ferric hy¬ 
droxide was precipitated in the cold by means of ammonia from solutions containing 
0*2948 per cent, of ferric chloride with variable quantities of solutions of 0*3692 
per cent, of copper sulphate and 0*611 per cent, of nickel chloride, and the precipi¬ 
tates left for three hours in contact with the liquid. The amount of copper oxide or 
of nickel oxide in the ignited precipitate increased with the concentration of the 
second salt when that of the other was kept constant. For example, the precipitates 
contained from 11*4 to 37*1 per cent, of coppe. oxide. It was not possible to free the 
ferric oxide completely from either copper oxide or nickel oxide by washing with 
ammonium nitrate or ammonia solutions, or by a second precipitation with ammonia. 

C. A. M. 


Estimation of Phosphoric Acid in Phosphates of Heavy Metals. 
F. Seeligmann. (Chem. Zeit,, 1920, 44, 699.)—Ten grms. of the finely powdered 
phosphate are mixed with about 12 grma of sodium hydroxide solution (sp. gr. 1*075), 
and heated to 90® to 96® C., with continual stirring. After about fifteen minutes the 
solution is diluted with 3 to 4 times its volume of water, boiled, and made up to a 
litre. An aliquot portion is filtered, rendered slightly acid with acetic acid, and the 
phosphoric acid titrated with uranyl acetate in the usual way. Results in close 
agreement with those given by the molybdate method have been obtained with iron, 
zinc, and aluminium phosphates. C. A. M. 

Estimation of Potassium by, the Cobaltinitrite Method. P. Wengrer 
and C. H6men. {Ann, Chim, anal,, 1920, 2, 198-199.) — Inaccuracies in the 
ordinary methods of estimating potassium by precipitation as sodium potassium 
cobaltinitrite are obviated by estimating the cobalt in the precipitate and calculating 
it into the corresponding proportion of potassium in the salt NaK2C0(N02)f. The 
precipitate obtained by the usual method is washed and dissolved in hydrochloric 
acid, and the cobalt precipitated by means of sodium hydroxide, and weighed as 
metallic cobalt. Or, the precipitate may be treated with sulphuric or hydrochloric 
acid, and the resulting solution of cobalt sulphate or chloride electrolysed. The 
weight of the cobalt estimated by either method, multiplied by 1*5932, gives the cor¬ 
responding quantity of potassium oxide. G. A. M. 

Analysis of Sodium Sllleofluoride. P. Drawe. (Zeitsch. a^igew. Chem,, 
1919, 88, 312; Chem. Zeit Uebers., 1920, 44, 201.)—Commercial sodium silioo- 
fluoride, at the present time, frequently consists of mixtures of sodium silicofluoride, 
sodium silicate, and hydrated silicic acid. The amount of silicofiuohde may be 
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estimated by treating 0*6 to 1 grm. of the sample with an excess of J hydrochloric 
acid, dilating the mixture with water, and exactly neutralising the solution (to 
methyl orange) with ^ potassium hydroxide solution. The neutral solution is then 
treated with a few drops of phenolphthalein, heated, and titrated with J potassium 
hydroxide solution: Na,SiFj + 4EOH» 2NaP+4KP+ Si(OH) 4 . 

C. A. M. 

Volumetrie Estimation of Sulphate Ion. J. Erlich. {Ann. GUm. ami, 
1920, 2, 214, 215.)—The solution, which should contain about 0*01 grm. of sul¬ 
phuric acid entirely in the form of an alkali salt, is exactly neutralised with sodium 
hydroxide or dilute hydrochloric acid, diluted to 300 to 350 c.c., boiled with an excess 
(about 1 grm.) of pure powdered barium carbonate, and filtered. The precipitated 
barium sulphate is washed three or four times with boiling water, and the alkali 
carbonate in the filtrate titrated with ^ sulphuric acid. G. A. M. 

Estimation of Sulphate in Sulphonated Oils. E. J. Kern. (/. Ind. and 
Eng. Chem.f 1920, 12, 785.)—Free sulphates may be extracted from an oil by means 
of one extraction with 10 per cent, mono-sodium phosphate solution as completely as 
by three extractions in the usual way with brine and ether. In estimating the total 
sulphuric acid in sulphonated oils, the sample may be boiled with hydrochloric acid 
to decompose the oil, and the sulphate extracted with the sodium phosphate solution. 
A better method is to evaporate the oil with sodium carbonate, to ignite and fuse the 
residue, to dissolve the mass in water, and to boil the solution with sodium peroxide. 
The liquid is then acidified, and the sulphate precipitated with barium chloride. 

C. A. M. 

Analysis of Commercial Zinc. E. Olivier. {Ann. CUm. anal, 1920,2,199-207, 
226-234.)—Methods, mainly colorimetric, are described for the estimation of the 
commoner impurities present in commercial zinc; standard specimens containing 
known amounts of the impurities are used for comparison. Tin is estimated by 
separation as metastannic acid and as its sulphide, iron by means of thiocyanate, 
and lead, copper, cadmium, antimony, and arsenic are estimated by their sulphide 
colorations. W. P. S. 
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Alundum Filtering Crucibles. D. T. Englis. (/. Ind. and Eng. Chem., 1920, 
12, 799.)—^The difficulty of removing all soluble salts, especially from the upper edge 
of these crucibles, is overcome by the author as follows: The crucible containing the 
precipitate and fitted into a conical glass funnel by means of a rubber fiange, is half 
filled with water, the vacuum turned on, and a smooth rubber stopper placed firmly 
upon the top edge of the crucible. The surrounding funnel is then filled with water, 
which is rapidly drawn through the upper wall of the crucible, thus washing out all 
eoluble matter. T. J. W. 
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Gas Analysis Apparatus, Accurate to 0*001 per cent, mainly designed 
for Respiratory Exchange Work. A. Krogh* (Biochem. J., 1920, 14, 267-281.) 
The paper deals in a very full and elaborate manner with the experimental methods 
employed in gas analysis, and is fully illustrated. By employing current methods, 
carbon dioxide can be determined with any desired aoouraoy (to 0*0005 per cent.), but 
to obtain accurate oxygen determinations is more difficult, and even for the best 
instruments in actual practice errors of 0*1 per cent, are common. Since the 
oxygen deficit in the air leaving a respiration chamber cannot be increased 
beyond 2 per cent., and for many reasons should not be increased beyond 
1 per cent., the accuracy obtainable is scarcely satisfactory. A great deal 
would be gained if the accuracy of the gas analysis could be increased sufficiently 
to allow an oxygen deficit of 0*5 to 1 per cent, to be analysed without 
causing errors exceeding 0*2 per cent, and this the author endeavours to obtain. 
The principal sources of error preventing the oxygen analysis being as accurate as the 
COj determinations, are intimately connected with the presence of water and dirt in 
the gas burette. Water must be present to insure the saturation of the gas with 
vapour, since it is found impracticable to measure this completely dry, whil% dirt will 
accumulate rather rapidly from the contact of the mercury with the rubber tubing and 
with oxygen. The two main improvements described by the author are, firstly, the 
employment of three separate gas burettes, and, secondly, the raising and lowering of 
the mercury in the burettes by means of air pressure, thus obviating the use of rubber 
connections between the burettes and the reservoir. The soda or potash employed 
for CO 2 absorption, moreover, should never be more concentrated than 10 per cent., and 
must also be saturated with air ; while the pyrogallate solution should be saturated 
with nitrogen at ordinary barometric pressure and the temperature of the bath. For 
absolute determinations the pyrogallate solution must also be tested with regard to its 
absolute absorbing power and the formation of carbon monoxide. When the 
potassium hydroxide used to make up the pyrogallate solution is not concentrated, 
very appreciable amounts of carbon monoxide are produced by the absorption 
of oxygen, and if a control analysis of the standard air sample shows a deviation 
which is outside the limits of accidental error (- 1 - 0*001 per cent, for the nitrogen) 
the experimental analyses made on the same day should be corrected accordingly. 
Numerous tables are given showing the order of accuracy obtainable, and very full 
working details—for which the original paper must be consulted—are also described. 

H. P. E. H. 

Calibration, Accuracy, and Use of Gas Meters. A. Krogrh. {Biochem, 
1920,14, 282*289. )--The gas meters described are those employed in connection with 
reBpiration*chamber work, a calibration spirometer with improvements for calibrating 
gas meters being fully described and illustrated. The paper also deals with wet gas 
meters and their accurate employment, as well as dry gas meters consisting of two 
bellows which are alternately filled and emptied by the current of air passing 
through. These require no filling, and will work equally well in any position. Wet 
gas meters properly handled are instruments of precision. Motor*driven wet meters 
acting as pumps, and, with a constant water level maintained by a slow current of 
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water, axe accurate to less than 01 per cent, at all rates below 1 revolution per 
minute. When they are calibrated for more rapid rates they can be used with 
almost the same accuracy at rates up to 3 revolutions per minute. The volume per 
revolution decreases with increasing rate. In wet meters with a constant quantity 
of water the volume per revolution increases with increasing rate, but can be 
determined with equal accuracy. The subdivisions of the revolution of an experi¬ 
mental wet meter (Bohn meter) usually show slight errors which can be allowed for 
after calibration. Dry gas meters are, on the whole, less accurate than wet, and 
when they are arranged to show the volumes directly in litres their indications are 
often very inaccurate and cannot be calibrated. They should be arranged to count 
revolutions. Gas volumes representing fractions of a complete revolution are 
generally very inaccurately indicated, but the volume corresponding to a whole 
revolution is a practically constant quantity. Varying rates may cause variations in 
the volumes registered, but at practicable rates usually within 1 per cent. The 
calibration of a dry meter changes with age. H. F. E. H. 

Tea^ for Laboratory Resistanee Glassware. (J. and Proc. Inst, of Chem,y 
1920, Part III., 202-210.)—The Glass Research Committee of the Institute of 
Chemistry have prepared a scheme for testing laboratory glassware, with which the 
National Physical Laboratory have agreed generally, the object being to characterise 
such glassware as may safely be considered resistance glass. The tests, which 
are fully described in detail, are the minimum which such glass ought to answer, and 
no attempt is made to distinguish between different makes of resistance glass, nor 
are the tests intended to ascertain the extreme limits of resistance. For the pro¬ 
tection of the user the described tests afford a simple means of ascertaining whether 
glass has any claim to be considered of resistance quality for ordinary chemical 
operations, while for toxicological or other special purposes the user must, of course, 
apply his own tests for specific purposes. The following is but a summary of the 
tests to be employed j for details the original must be consulted : 

1. Preliminary Treatment. —Cleaning with boiling water, followed by 5 per cent, 
acetic acid. 

2. Treatm&iit in Autoclave .—This affords a rapid sorting test for resistance glass. 

The glass vessel, filled with distilled water, is heated for three hours in an autoclave 
at a registered pressure of 4 atmospheres. Any matter dissolved is then estimated 
by drying a portion of the solution for one hour at 120® 0., followed by ignition (not 
above 650® G.) for three minutes. The result is expressed as mgrm. residue per sq. dm. 
The alkalinity of the rest of the water is determined by titration, using methyl 
orange. Express results as c.c. per square dm. 

3. Treatment with Reagents. —Hydrochloric acid (sp. gr. 1*15) is boiled for half 
an hour in the ve .el to be tested, the whole being enclosed in an air-bath kept at 
140® G. This is repeated three times (each time with fresh acid), and finally the 
dissolved residue is dried down with a little ammonium carbonate, ignited, and 
weighed. Silica and zinc are both to be tested for in the residue; after the acid 
treatment the same vessel-is tested by boiling in it ^ ammonium chloride and 
ammomai the dissolved matter, if any, being determined as before, all results being 
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expressed as mgrms. per sq. dm. Finally, 5 sodium hydroxide is employed, the 
residue being tested for zinc, and lead. 

4 . Beat Tests — Alternative Methods. —(a) The flask or beaker is heated in an 
air*oven to 120 ® C. for half an hour, and then instantly immersed in cold water. 
(b) The vessel is filled with soft paraffin wax and heated to about 155® C. and plunged 
in cold water; this is repeated at increasing temperatures (25® 0. intervals) until it 
breaks. Good quality vessels will stand this treatment up to 200® C. (c) A solution 
of calcium chloride (sp. gr. 1 * 33 ) is boiled in the vessel for five minutes, and the 
whole then plunged into water at 0® 0. (d) Another vessel full of water at 0® C, is 
plunged into boiling water. 

Vessels should not crack when submitted to tests under (a), (c), and (d). 

6, Tests for Arsenic and Antimony, —Full accounts of besting for these elements 
are given, with a diagram of the apparatus for distillation. 

6 . Annealing. —The vessels are examined under polarised light to detect interval 
stresses. 

Convenient dimensions of vessels to be tested are given and the following maxima 
for resistance glass are recommended : 

Autoclave Test. —Must not exceed 4 mgrms. per sq. dm. Alkalinity should not 
require more than 5 c.c. H 2 SO 4 per sq. dm. The glass must not flake or peel. 

Hydrochloric Acid Test on Evaporation to Dryness. —First treatment : Residue 
must not exceed 2 mgrms. per sq. dm. Second treatment: 1 mgrm. per sq. dm. 

Ammonia and Ammonium Chloride Test. —Residue must not exceed 1*5 mgrm. 
per sq. dm. H. F. E. H. 

Tests for Laboratory Porcelain. (/. and Proc. Inst. Chem., 1920, 210-214.)— 
The tests described are those adopted by the sub-committee on porcelain of the 
Glass Research Committee of the Institute of Chemistry. 

1 . Apjyearancey Shape^ and Weight. —These should at least come up to that of 
the porcelain in former use. The weights of vessels should not exceed pre-war 
average weights for articles of similar size. 

2. Tests for Porosity of Body and Imperfections in Olaze [Dye Test). —A 0*5 per 
cent, solution of eosin in water answers well. Some vessels are filled and broken 
pieces of others immersed in the solution for eighteen hours, after which they are 
rinsed, dried, and examined with a hand lens. Good porcelain shows no staining 
at all If the articles fail under this “ dye ” test, it is extremely unlikely that they 
will stand the remaining tests. 

8 . Besistance to Heat and Sudden Changes of Temperature. —(a) The vessels are 
h^ted by direct application of Bunsen burners, and then lifted with small, cold 
tongs on to cold pipeclay triangles to cool This is repeated six times and the “dye*' 
test again applied. ( 5 ) After thorough drying the same vessels are heated as 
before and cooled by being placed on cold metal (clean sheet lead). The “ dye *’ test 
as before is then applied. 

4. Constancy of Weight and Besistance of Glaze to High Temperatures. —(a) Vessels 
should suffer no loss of weight after heating for several hours at a good red heat and 
should show no tendency to stick to pipeclay, silica, or other supports, (b) The 
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condition of the glaze should be noted after heating for four hours at 950® C. No 
blistering or coaging should result 

6. Cleaning Test, —Cleaned, ignited, and weighed vessels should show no change 
in weight after immersion for twelve hours in dilute acid followed by rinsing, wiping, 
and ignition. Under this test, if the body is porous, liquid will have entered and on 
the application of sudden heat particles of glaze or porcelain will be thrown off by 
vapour generated from the imprisoned liquid, with resulting loss of weight. 

6. Besistance of Glaze to Acid and Alkali. —The loss in weight sustained after 
prolonged treatment with boiling acid, carbonate of soda, and caustic soda should 
not exceed that found in comparison with high-grade pre-war porcelain. 

Two simple tests for lead are finally given: (1) The porcelain is touched with 
hydrofluoric acid, warmed, and the acid allowed to evaporate, followed by sulphuretted 
hydrogen water faintly acidified with acid. (2) Fragments of the porcelain are heated 
to bright redness for four hours in a current of hydrogen. No darkening should 
onsua H. F. E. H. 

Yellow Light in Polarimetric Determinations. L. GuglialmellL (Anal 
Soc. Qmm. Argentina, 1918, 6, 497-499 ; through J, Chem, Soc., 1920, 117, ii, 444.)— 
To obviate the drawbacks of the use of sodium chloride, Dupont proposed a mixture 
of salt and trisodium phosphate. This is found to work very satisfactorily. For its 
preparation 1 gram-molecule of disodium phosphate is dissolved in water and treated 
with 1 gram-molecule each of sodium hydroxide and chloride. The solution is 
evaporated to dryness and the residue fused. H. F. E. H. 

Testing Saccharimeters by Means of the Telescope Control Tube. 
C. A. Browne. {J* Ind, and Eng, Chem., 1920, 12, 792-796.)—The telescope 
control tube consists of a metal tube which can be adjusted, by means of a 
screw, to give a column of solution of any length between 225 and 410 mm., 
the exact length at any point being indicated within 0*1 mm. by a vernier on 
a scale. In using the instrument to determine the errors of saccharimeter scales, 
due to inaccurate marking or to optical impurities in the quartz wedges, the 
scale of the tube itself is first calibrated, and a series of readings is made to prove 
that the zero point of the saccharimeter is perfectly adjusted. The control tube is 
then filled with a clear solution of about 25*5 grms. of sugar per 200 c.c. and 
placed in the trough of the saccharimeter. The temperature is maintained at about 
20® G., and the polarisation closet ventilated by means of an electric fan to remove 
heat produced by the body of the observer. Five readings are taken successively for 
each scale division from the 100® point to the 95® point, and so on for every 5® to 
55® point, and then back again to the 100® point. The readings are repeated with 
a fresh solution, and the average length of the tube for each scale division is 
corrected for errors in the tube scale. The corrected length, multiplied by 100 and 
divided by the corrected tube length for the 100® point of the saccharimeter, 
gives the value for that particular scale division. If, for example, the value 
89*9 has been found for the 90® point, a deduction of 0*1® must be made 
for all readings near that point, and so on. The maximum error thus found in the 
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floale readings of three instraments by different makers was within the O'OS” limit 
fixed by the American Sugar Chemists, and the scales of commercial instraments 
should show this degree of accuracy. Other applications of the control tube are in 
oomparing the scales of different saccharimeters, determining the probable error of 
observations of the observer, and estimating the infiuence of the personal equation. 
The general conclusion drawn from a long series of tests is that the quartz wedge 
saccharimeter, even in its most perfected form, has inherent defects which prevent 
sts becoming an instrument of the highest precision. G. A. M. 
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The Extra Pharmacoposia. By W. H. Mautindale, Ph.Ch,, F.C.S., and 

W. W. Westcott, M.B., B.P.H. Vol. 1. Seventeenth Edition. 1920. 
H. K. Lewis and Co., Ltd., London, W.C. 1. Price 27s. net. 

The appearance of a new edition of this well-known work, the first to be issued 
since the conclusion of the war, is very welcome. The book is necessarily of a highly 
technical character, but one cannot pass by the interesting Prefaw3e without wishing 
that a great part of it might be read by the man in the street, provided he had 
sufficient education to know what he was reading about. The a\ithors would 
certainly not expect much appreciation from the average man, though they probably 
share the pious hope of the reviewer that ignorance of scientific facts may one day 
be a less usual attribute of Englishmen (see p. vi). 

The Introduction contains useful tables and serves its purpose well; it is with 
the next 769 pages, wherein drugs and their uses iire described, that the chief 
interest of the work lies. The reviewer, being a chemist, must nec^essarily deal 
principally with the chemical aspects of the book. The medical man will find data 
as to uses, dose, and methods of administration of the various materials, as well as 
remarks as to their incompatibility. 

The chemist who takes an interest in materia medica, whether he adopts an 
academic or manufacturing point of view, will find a vast amount of useful infor¬ 
mation. Not merely can one find purely scientific chemical and physical data, but 
also many hints as to the manufacture of synthetic drugs, as well as much infor¬ 
mation relating to patents and trade-marks. 

The really heroic attempt of the authors to provide “ working formulee for 
preparing various Organic Chemical Compounds (Preface, pp. xvi-xviii) deserves 
the chemist's thanks; 6Uid the laboratory work involved in checking the ‘'examples" 
of patent specifications must have entailed an enormous amount of labour. The 
reviewer has been able to check the advice given with regard to one or two prepara¬ 
tions by his own results; in these coses he can fully endorse the remarks of the 
authors. 

The treatment of certain compounds which have acquired prominence of late 
years csdls for special mention. 

Under “ Acidum Hypochlorosum " we find not merely the uses of the acid 
itself and its salts described, but also good accounts of Chloramine—“T and' 
Bi-Chloramine—“ T "; it is hardly necessary to add that many references are given 
to the work of Carrel, Bakin, Watson-Cheyne, and other investigators, these 
antiseptics being treated in a manner which the reviewer, albeit only a chemist^, 
found extremely interesting. 
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The heading “ Acidum Salicylicum ’’ covers the acid, its saJts and derivatives, 
as well as the nearly related cresotinic acid; the 17 pages contain many references 
to patents and trade-majrks. 

‘ ‘ Organic Arsenic Compounds ' ’ take up 30 pages; it may be noted that the 
authors restrict the term “arsinic acid** to compounds of the type E 2 A 80 ( 0 H), 
whilst they refer to substances of the general formula KAsO(OH )2 as “ arsonio 
acids. ** On p. 204 we read: 

“ Substitutes for Salvarsan may be chemically identical, but clinically they 
differ remarkably. * ’ What is meant by the term ‘ ‘ chemically identical ’ ’ under such 
circumstances ? 

Twenty-live pages are devoted to “ Coal-Tar Derivatives.” This classification 
is logically weak, for here we find acriflavine, methylene-blue, phenacetin, phena- 
zone, etc*., (which are certainly derived from coal-tar), grouped together, whilst 
salicylic acid, equally a coal-tar derivative, has its own heading. 

The occjount of ‘ ‘ Colloidal Metals ’ * occupies 21 pages; it should be pointed out 
that under this head colloidal solutions of various non-metals— e.g., arsenic, iodine, 
selenium—are also described. 

Other articles of considerable length are those devoted to “ Hydrargyrum ” 
(20 pages) and “ Quinina ” (17 pages). 

A “ {Supplementary List of Drugs ” occupies rather more than 00 pages; the 
reviewer feels that certain of these substances would have been better described in 
the main portion of the work. 

The succeeding portions of the book ai‘e devoted to Vaccines and Antitoxins, 
Organotherapy, Doisons, and a Therapeutic Index of Diseases. As the book itself 
has two authors, one chemical and the other medical, so, for a complete review, it 
should have at least two reviewers; for an unaided specialised chemist realises his 
inability to deal with medical questions. 

The Index, which has been tested in various ways, appears to be very complete* 
The printing is clear', an important matter where the use of so much small type is 
necessitated. 

The authors are to be heartily congratulated on the appearance of this new 
edition. 

J. T.^ Hewitt. 

The Analysis of Dyestuffs and theik Identification in Dyed and Coloubed 
Mateiuals, Lake-Pigments, Foodstuffs, Etc. By Arthur G. Green, 
M.Sc., F.K.S., F.l.C. Third edition, 1920. London: Charles Grifhn and 
Company, Ltd. Price lOs. 6d. 

The first proposal for a scheme of analysis of dyestuffs was made by Witt in 
1886, and this was followed by a more systematic method published by W^eingartner 
in 1887. In 1898 the author of this book advanced a more comprehensive scheme 
, bas^d on Weingartner*s system, and in the interval he has patiently carried out 
painstaking researches, which have culminated in a thoroughly scientific and 
practical programme for the detection of dyes of all classes both in substance and on 
the animal and vegetable fibre. 
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The book opens with a short but very lucid description of the hydrocarbans from 
which dyestufEs are derived, followed by mention of some of the more important 
intermediate products and an explanation of the conversion of certmn of these into 
colouring matters. The relation between colour and chemical constitution and the 
meaning of '‘leuco” compounds are then discussed. All this is contained in 8 pages^ 
but is by no means too short; it is exactly what the analyst or dyer requires as 
an introduction to the subject, and its clarity would have been obscured had its 
length been extended. 

The classification of dyestuffs is then dealt with, both chemically and from the 
dyeing point of view, leading up very logically to an account of the analysis of 
colouring matters in substance. When it is remembered that in 1914 there were 
more than 200 blue dyestuffs on the market, it will readily be recognised that 
Professor Green is quite justified in saying that “ All that can be reasonably expected 
of a scheme of antdysis is that it should render a correct account of the dyeing and 
chemical relationships of the dyestuffs, and indicate in what direction the equivalent 
or identical products may be sought.'* True as this may be, yet it may be safely 
stated that the systematic and very practical methods of detecting dyestuffs which 
are expounded in this chapter should result in the identification of all but excep¬ 
tionally obscure colouring matters. The important question of the detection of 
mixtures of dyestuffs is also adequately discussed. The paragraph on the detection 
of artificial dyestuffs,in articles of food is of special interest to the analytical chemist. 
The detection of such colouring matters is described, but it appears to the review^er 
that in a book entitled Analysis of Dyestuffs " it would be very useful to find in 
this section exact details as to the analysis (estimation of lead, arsenic, etc.) of a 
selected number (say those permitted in the United States) of dyestuffs used for 
colouring foods. 

Systematic tables, epitomising 6Uid exemplifying the principles laid down in this 
chapter and in the succeeding ones on the identification of dyestuffs on animal and 
vegetable fibres, form an important adjunct to the text. 

A special chapter is devoted to the analysis of indigo, and its estimation, when 
dyed in conjunction with other colouring matters, is very completely described. 

Now that organic dyestuffs, in the form of lakes, are so largely used instead of 
mineral pigments, these also have been brought into the scope of the book, 
accompanied by a tabular scheme of analysis. 

The last chapter, a very interesting one, describes the methods employed for 
breaking up a dyestuff into simpler constituents in order to afford means of eluci¬ 
dating its constitution. Laboratory processes arc given for reducing a number of 
azo-dyestuffs with stannous chloride or sodium hydrosulphite and identifying the 
products, and most of the bases and amino-acids which are commonly obtained on 
reduction are particularly described. 

In this third edition the author has added a useful “ Key to Trade Designa¬ 
tions,*' based on a table prepared by Matthews {Color Trade Journal), which 
contains more than 200 trade names of groups of dyes, with their dyeing class " 
and manufacturer’s name; thus '‘Caledon " indicates vat dyes made by Scottish 
Dyes, Ltd. 



REVIEWS 


40» 


The number of these trade names has been greatly increctsed of late, and the^ 
author, whilst excluding the more recent ones from the text and tables from con* 
sideration of space, has inserted the most important of them in the Index, with 
cross references to the products of German origin to which they are equivalent. The 
reviewer is inclined to agree with Professor Green in his opinion that many of these 
trade names are probably ephemeral, and will eventually give place to the name 
under which the products were known originaJly. Indanthrene blue, for example, 
has received no fewer than three new names since 1914—viz., Chloranthrene blue, 
Duranthrene blue, emd Caledon blue—^but there seems no reason, patriotic or other¬ 
wise, why the original name should not be maintained. Chemistry would indeed be 
reduced to chaos were this procedure applied to organic compounds to which an 
empirical name had first been given in Germany. It is to be hoped that dye 
manufaicturers may be brought to agree that only one name should be used for each 
dyestuff—a simple name containing on indication of the “ dyeing class and the 
colour, with, perhaps, a distinguishing letter c..* number. 

In this admirable monograph, which is quite a necessity for colour chemists, 
dyers, and analysts, there are singularly few misprints (p. 74, “ Kupenfarbstoffe 
instead of Kiipenfarbstoffe; p. 107, D. E. Staeble ** instead of E. Staeble; p. 110, 
in the formula of dinitro-a-naphtholsulphonic acid only one nitro-group is indicated;, 
p. 123, “ Amido-Bronner’* instead of Amido-Bronner; and p. 133, “ Alakli 
instead of Alkali), but even after all these years the firm founded by Mr. Eead 
Holliday of the curious Christian name is still, at the end of the Preface to the first 
edition, referred to as Messrs. Eead, Holliday and Sons I 

J. C. Cain. 

A Textbook of Quantitative Chemical Analysis. By Cummins and Kay. 1919, 
Gurney and Jackson, London. Price 12s. fid. net. 

The fact that a third edition of this textbook, published originally in 1913, has 
been called for would indicate that it has met with general approval from students. 
In many respects the book is admirable, but we cannot help feeling that it fails to 
reach the ideal requisite for the systematic training of students in the fundamental 
principles of analytical chemistry. Whilst the explanations of the principles of 
analysis—the description of manipulative details, etc.—are clear and well put out, 
and cover quite elementary matter, the arrangement of the different sections of the 
book is confusing, and give one the impression that the authors had in a measure 
forgotten the real object and scope of the work. While admitting the educational 
value of the study of volumetric methods of analysis, we do not think that sufficient 
attention has been given to the systematic study of gravimetric work. The book 
would be much more valuable if the section dealing with gravimetric analysis was 
more fully dealt with, and that on systematic quantitative analysis completely 
rearranged. This section is arranged on alphabetical linesv—a most undesirable plan; 
it surely would be more instructive to the student to have the elements arranged 
with some relation to their chemical affinities. In the section dealing with simple 
ores and alloys the methods described are sound and well thought out, but it is in 
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this section that the authors, when dealing with special technical matters, give 
unreliable information. As an exafnple, under “ Analysis of Superphosphate 
Manure,” the authors make the statement that basic slag is one of the raw materials 
used in the manufacture of superphosphate, and apparently class all compound 
manures as ” superphosphate.” In describing the process for the determination of 
soluble phosphate in manures, the authors have not given ccwrectly the official 
method of the Fertilisers and Feeding Stuffs Act. 

Thirty pages of tbe text are devoted to water analysis, the excuse given for this 
being that students may find the determination of the small quantities of con¬ 
stituents normally present in water a useful exercise. We consider this a very- 
dangerous idea—indeed, the tendency of the book is too much in the direction of 
training the student to specialise, and this to the sacrifice of the general principles 
of analytical chemistry. Although great advances have been made in the training 
of students at our universities and colleges, there is still much to be desired in this 
direction, and until analytical chemistry is fully recognised as an essential part of 
the study of chemistry, and not merely as a ‘‘ side show,” the training of chemists 
will be incomplete. 

In more than one instance we note that in titrations the use of acid and alkali 
solutions of ” normal ” strength is indicated where very miich more dilute solutions 
should be employed. The student is directed to read his burettes to O'Ol c.c., and to 
record weights to O'l of a milligramme. While we agree that it is very necessary 
to train the student to rigid accuracy in measuring and weighing, it is not desirable 
to lay stress on figures in the fourth place of decimals, which rarely have any 
significance. 


E. W. \h)Elckek. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 


NOTES ON rubbe::^ analysis. 

By a. R. PEARSON, B.Sc., P.I.C., LL.B. 

The following notes may be of use to chemists interested in the chemical testing 
of manufactured rubber goods : 

1, Determination of Total Sulphur, —Numerous methods and modifications of 
methods have been used for determining total sulphur in rubber, and the very 
multiplicity of suggestions shows that the ideal is still to seek. An elaborate review of 
these methods is given by Tuttle and Isaacs in the Journal of Industrial and 
Engineering Chemistry (1915, VII., 658), and it is not proposed to criticise them in 
detail here. 

The following modification of the nitric acid method has, after some years* 
experience, proved accurate and easy to carry out, and it requires no special 
apparatus, although it must be admitted that it leaves something to be desired as 
regards rapidity. 

Twenty c.c. of fuming nitric acid (sp. gr. 1*5) are placed in a wide-necked 
fiask of about 150 c.c. capacity, and exactly half a gram of the sample is dropped 
into the acid bit by bit, in pieces small enough to dissolve without fuming or 
infiaming. The fiask is now closed with a small funnel and warmed by slow 
degrees, so as to avoid violent action and frothing. Finally, it is made quite hot on a 
water-bath or hot plate, and kept so for half-an>hour. At this stage the sulphur has 
probably all been oxidised to sulphuric acid, but it cannot be directly precipitated 
owing to the presence of complex nitro-compounds, which make filtration impossible. 
It remains, therefore, to get rid of the organic matter, and this can be conveniently 
done by means of potassium permanganate. The solid permanganate is added in 
small portions so as not to have the reaction too violent, and until some oxide of man¬ 
ganese remains unreduced after about an hour's heating. At the end of that time 
20 c.c. of concentrated hydrochloric acid are added, and the liquid is again heated. 
When action has ceased, the solution is evaporated to dryness in a porcelain dish ; 
^he residue is again treated with hydrochloric acid, and taken to dryness. The 
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mixed salts are now taken np in hot dilute hydrochloric acid, the solution is filtered 
and sulphates in it determined as barium sulphate. 

The precipitated barium sulphate sometimes carries down a little manganese, 
but this can be removed by boiling the precipitate for a short time with dilute hydro¬ 
chloric acid before washing. 

All the reagents required for these operations are to be obtained practically free 
from sulphates; but it is advisable to carry out a blank experiment with ev^ry batch 
of estimations. 

It is to be remarked that imperfect sampling is responsible for many errors and 
discrepancies in rubber analysis, and especially so in the determination of sulphur; 
for it is well known that sulphur has a tendency to accumulate near the surface of a 
vulcanised article. For example, in one case raspings from the surface of a sample 
whose average sulphur content was 2*5 per cent., yielded 5*4 per cent, of sulphur. 
Consequently the portion taken for a representative sample must consist of the whole 
of a section or sections right through the sheet or other article under examination. 
Rasping on a coarse carborundum wheel is a rapid and effective way of obtaining 
such a sample in a form suitable for analysis. Provided the sample is quite uniform 
and representative, duplicate determinations of sulphur by the above method never 
differ by more than 0*05 per cent, 

2. Determination of Carbonates in Rubber Mixings ,—Chalk and magnesium car¬ 
bonate are frequently used as fillers in rubber manufacture, and it is therefore useful 
to know the percentage of carbonic acid in such a mixing. 

An examination of the ash is useless for this purpose. The usual method is to 
dissolve away the rubber hydrocarbon in solvents such as nitrobenzene and examine 
the residue; but this is a tedious and not very reliable process. It is clearly prefer¬ 
able to decompose any such carbonates in situ by treating the rubber with some 
suitable acid. The aqueous mineral acids do not penetrate rubber, but acetic acid is 
sufficiently miscible with rubber to penetrate it completely either before or after 
vulcanisation, and so to decompose any carbonates which may be present. The 
carbon dioxide may then be purified, absorbed in soda lime, and weighed. 

A convenient form of reaction-flask for this process is shown in the figure. Its 
capacity is about 100 c.c. A tap-funnel is ground into the neck, and a water-cooled 
reflux condenser is sealed to the side-tube. The absorption train which is connected 
at O consists of: 

(1) A U-tube filled with solid neutral lead acetate, to absorb sulphuretted 
hydrogen. 

(2) A U-tube of which the first half contains sodium acetate which has been 
previously fused and powdered, and the second half contains calcium chloride. 
This arrests acid vapours and dries the gas. The purifying materials must of 
course be saturated with carbon dioxide before use. 

(3) Two weighed tubes containing soda-lime and calcium chloride, to absorb 
the carbon dioxide. 

One gram of the comminuted sample is introduced into the flask, and glacial 
acetic acid (25 o.c.) is run in by the tap-funnel. The mixture is heated so that it 
barely simmers, while a slow current of air, freed from carbon dioxide, is drawn 
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through the apparatus by way of the inlet tube T. The length of time required 
depends on the state of division of the sample. With raspings of the ordinary degree 
of fineness, and with a current of air passing at the rate of two bubbles per seoondi a 
treatment of one and a half hours is sufficient. The foot of the inlet tube should be 
protected by a small sheath-tube, otherwise it may become blocked by matter 
deposited from solution. 

In calculating results it should be remembered that commercial magnesium car¬ 



bonate is a basic carbonate of rather variable composition. The literature contains 
a number of suggested formulae for it, and it generally has the approximate com^ 
position: 

Magnesium oxide . 42 per cent. 

Carbon dioxide . 34-35 ,, 

Water of hydration . 22-25 ,, 

Since it is seldom possible to examine a sample of the carbonate used in a given 
mixing, some average factor must be employed to calculate, from the percentage of 
carbon dioxide found, the corresponding percentages of basic carbonate and of mag¬ 
nesium oxide: these two empirical factors are suggested : 

COg] X 2*8 « Basic carbonate. 

COgJ X 1-22 » Magnesia present in the form of carbonate. 
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8. Determination of Sulphides in BiMer Mixings ^—The sulphides chiefly used as 
fillers are those of zinc and antimony. Lead sulphide also is sometimes foundi for, 
although it is not often added as such, it is always formed to a greater or less extent 
during the vulcanisation of mixings containing litharge. 

The coefficient of vulcanisation is a most important figure in rubber analysis, and 
as the sulphur of vulcanisation is usually determined by difference, it is necessary to 
know how much of the total sulphur is present in the form of sulphides. 

As in the case of carbonates, a reagent is required which will penetrate the 
rubber and decompose these sulphides. Stevens (Analyst, 1915, 40« 275) uses 
hydrochloric acid in a medium of benzene or ether, and determines iodimetrically 
the sulphuretted hydrogen which is evolved. Another method which has been found 
useful, where a considerable number of analyses is to be done, consists in decomposing 
the sulphides with a mixture of acetic and hydrochloric acids and absorbing the 
sulphuretted hydrogen by solid copper sulphate, so that it can be weighed directly. 

The reaction is carried out in a flask similar to that described above. After the 
sample has been introduced, nitrogen from a cylinder fitted with reducing valve is 
passed through the flask until all air is displaced. Then the absorption train is 
connected, and a mixture of acetic acid (15 c.c.), concentrated hydrochloric acid 
(5 O.C.), and water (5 c.c.), is run in by the tap-funnel. The absorption train 
consists of: 

1. A tube packed with sodium acetate and calcium chloride as described above. 
This should be saturated with sulphuretted hydrogen, and then filled with nitrogen 
before use. The same tube should not be used for determination of carbonates and 
of sulphides. 

2. A weighed U-tube for absorbifig the sulphuretted hydrogen. This is filled, 
as to its first two^hirds, with copper sulphate in fine crystals which has been dried 
at 105® 0. (CuS 04 ,H 20 ), and then, as to its last third, with calcium chloride. The 
air in this tube must be displaced by nitrogen before weighing. 

The operation is carried out in the same way as the determination of carbonates 
above. The following points are worthy of remark: 

1. Air must be excluded as far as possible, because the copper sulphide absorbs 
oxygen slowly. It is inevitable that a little air should remain in the connections 
of the apparatus, and even this small amount causes results to become slightly higher 
when the sulphide accumulates from repeated experiments. This is shown in the 
following series of test experiments, in which a mixture of zinc sulphide and zinc 
oxide was used; 


Experiment. 

Weight of Mixture. 

i 1 

Weight of HjjS found.; Percentage of HoS. 

Percentage of ZuS. 

1 

0'4866 grm. 

0-0784 grm. 

16-11 

46-07 

2 

0-2392 „ 

0-0386 „ 

16-14 

46-13 

3 

0-4022 „ 

0-0664 „ 

16*26 

46-49 

Actual percentages: 

... 

16-09 

46-00 
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It is advisable, therefore, to carry oat a blank experiment from time to time, and 
to make a corresponding deduction if any increase in weight is observed, 

2. A nitrogen atmosphere is preferable to one of carbon dioxide, because.the 
sodium acetate and calcium chloride always contain traces of basic compounds, and 
variable equilibria might be set up, such as: Na 2 C 03 + HjS:::lNa 2 S-i-Hj 0 + C0a, 

3. None of the combined sulphur is expelled by this treatment, for soft vulcan¬ 
ised rubber containing practically no mineral matter yields no sulphuretted hydrogen. 

4. Commercial zinc sulphide may contain notable quantities of zinc oxide, free 
sulphur, and other substances. Commercial antimony sulphide is also of variable 
composition: it may contain trisulphide, pentasulphide, and basic compounds of 
antimony, together with free sulphur and compounds of lime and alkalies. Of 
course, only that sulphur corresponding to the trisulphide is estimated by the above 
method; but it is precisely this sulphur which is not available for the reaction of 
vuloanisatioD. 

240, Goswell Road, E.C. 

4^^ 
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AN IMPROVEMENT IN THE HALDANE GENERAL AIR ANALYSIS 

APPARATUS. 

By ROBERT C. FREDERICK. 

For general air analysis the writer considers the Haldane apparatus to have no 
superior, and in an extensive experience of its use a number of minor improvements 
in arrangement and manipulation have suggested themselves. Some of these have 
been referred to elsewhere,'^' and this note concerns a small modification which, 
gives distinct practical advantages. 

In brief, this improvement consists of using a combustion chamber Y in which 
the wide part is ^ inch shorter in length, the stem inches longer, and the mark on 
the stem is ^ inch from the shoulder (g inch higher); the fitting of this does not 
necessitate any rearrangement of the other parts. 

The object is twofold. In practice it is found that the lower part of the stem of 
the combustion chamber rapidly becomes obscured by the combustions, and in the 
original this obscuration extends over the graduation, so that after very little use the 
part has to be dismantled and cleaned; with Y modified, as shown, the obscuration 
remains well below the graduation, and this frequent cleaning is not required. 

Again, in using this apparatus for examination of samples contained in bottles, 
these are opened under mercury, and the air is transferred by means of a bent tube 
with a three-way stopcock. In this manipulation a globule of mercury is almost 
invariably retained in the stopcock A of the apparatus and must be removed. The 
writer does this by turning A open from C (air burette) to B only, and B open from 
Y towards A only, and then, by gently pressing the two limbs of the rubber tube' 
connecting D and Y against each, displacing the globule. In doing this with the 

* " Public Health Chemical Analysis *’ (Constable and Co.). 
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original apparatus it frequently happens that the mercury is pushed up in the stem 
of V until it reaches the stopcock B, without freeing the globuie from the narrow 



Scale, one halL 


tube below A; the increased length of the stem of V enables the displacement to be 
made without difficulty. 

Royal Naval Medical School, 

Royal Naval Colleoe, 

Greenwich, S.E. 10. 
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NOTES. 

The Editor desires to point out that the pages of the Journal are open f(yr the inclusion 
of short notes dealing with analytical practice and kindred matters. Such notes 
are submitted to the Publication Committee in the usual manner. 

SOyE MILK SAMPLES AND GERBEE’S PAT METHOD. 

I HAVE recently had occasion to re*test, after a lapse of several weeks, a number of 
milk samples for fat by Gerber’s method. These had been preserved” by the 
addition of about 0 05 per cent, of formalin, which of course is not effectual for more 
than a few days, and the samples were very sour and decomposed. About 2 per 
cent, of strong ammonia was added to make pipetting possible, and, after correction 
for this, the results were up to 0*2 per cent, higher than those of the original tests. As 
would be expected, the ammonia is not responsible for this, as eight tests on five 
different milks averaged— 

With ammonia ... ... ... 3'67 

With ammonia, corrected ... ... 3*74 

Without ammonia ... ... ... 3*76 

The possibility of the formation of amyl esters suggested itself, and a sample of 
milk was divided into several parts, to which acetic, lactic, and butyric acids in 
known amounts were added. To make all comparable, 0*05 per cent, of formalin was 
also added, and 2 per cent, strong ammonia to neutralise the acidity. The following 
table shows the apparent increase in fat over the control, also the apparent increase 
in the case of several sour samples tested at the same time. 


{ 

Total Acid j 

(as Lactic Acid). ; 

Approximate 
Increase in Fat per 
Cent. 

Milk 4* 0*5 per cent, acetic acid . I 

0-57 

0-10 

„ + 0-5 

>» 

butyric ,, . 

0-42 

0-32 

„ + 10 

91 

,, ,, 

0-63 

0-57 

„ + 0*5 

If 

lactic „ . 

0-70 

0-05 

„ 4- 1*0 

ff 

,, ,, 

1-20 

Nil 

(017 

it 

acetic „ 1 



„ +^0-17 

>> 

butyric „ V. 

0-57 

0-12 

|0-17 

>» 

lactic „ J 



(0-17 

11 

acetic „ 1 



„ +40-33 

11 

butyric „ |-. 

0-80 

0-19 

[0-33 

If 

lactic „ j 



Hilk 3 days old, no smell of butyric acid. 

0-72 

-0-06 

„ 1 week old. 

,, ,, ,, ... ... 

1-02 

0-18 

„ 3 weeks old, smell of butyric acid . 

1*12 

0-12 

)> ^ >» 


,i ,, „ ... ... 

2-10 

019 


The results in the case of the artificially soured samples were corrected for 
the volume of acid added, and those of the naturally sour samples for the ammonia. 
The fat separated from the most acid samples had a distinct odour of amyl esters. 

It is evident that the use of Gerber’s method for sour milk is apt to give very 
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misleadmg reeults, owing to the formation of amyl esters of the lower aliphatio acids. 
Laotio acid appears to have no effect, acetic acid little, but butyric acid a large effect.^ 
1 was unable to try the effect of propionic acid, but one would expect it to be inter¬ 
mediate between that of acetic and butyric acids, in which case it would be an 
important source of error. F. E. Day. 

Lansdownb, Limerick. 


THE IDENTIFICATION OF ACIDS BY PHENACYL BeSmIDE. 

A useful method for the identiffcation of organic acids by means of the 
m.«pt. of their phenaoyl esters has been described by Bather and Beid (/. Amer. 
Ohem. Soc., 1919, 41, 75) and abstracted in the Analyst (1919, 44,103). 

The method depends upon the use of (o-bromoacetopnenone for the esterification 
of the acids; and the writer thinks it worth while to call attention to the fact— 
learned by unpleasant experience—that special care should be taken in preparing 
and using this substance and its solution. Even small quantities produce very 
painful blisters on the skin if allowed to come in contact therewith. The substance 
also has a very irritating effect upon the eyes. H. E. Cox. 

Newport, Mon. 


MASKING THE PBESENCE OF FBEE SALICYLIC ACID IN 
ACETYL SALICYLIC ACID. 

The writer, {Pharm. 1920, 61, 90), in a paper describing a new method for 
the estimation of free acetic acid in acetyl salicylic acid, also drew attention to the 
.masking of the free salicylic acid present in aspirin tablets when tested for with 
ferric chloride test solution. The substance causing this was tartaric acid, some 
colourless non-ionised salt of iron being formed, there being no free ferric ions 
available for the formation of the violet-coloured ferric salicylate. Certain other 
strong acids will produce the same phenomenon, particularly citric acid (1*0 per cent, 
of the latter being sufficient to mask the presence of about 0 2 per cent, of free 
salicylic acid). 

Tartaric acid, citric acid, etc., when present, can readily be detected after 
removal of the salicylic acid, acetyl salicylic acid, etc., from a cold aqueous extract 
of the tablet, and, conversely, the free salicylic acid can be estimated colorimetrically^ 
after separation by means of some suitable solvent, such as ether, chloroform^ etc., 
which does not extract the masking substance; when either tartaric or citric acid is 
present, a mixture of equal parts of ether and petroleum ether is a better solvent than 
ether alone, since both acids are slightly soluble in ether. All samples of aspirin tablets, 
tWefore, which, after being powdered, give no violet coloration with ferric chloride 
test solution, should be viewed with suspicion. A. Nutter Smith. 

Messrs. Boots’ Pure Drug Co., Ltd. 

Nottingham. 


THE TBEATMENT OP BED LITMUS PAPEB. 

Owing to the sizing of the original paper with rosin (colophony), it is frequently 
found that red bibulous litmus papers are not readily wetted by aqueous solutions, and 
that the colour indication is indefinite and slow in appearance. 

This trouble may be obviated by the following procedure: A number of litmus 
books arS roUed into a double layer of filter paper and inserted, backs downwards, in 
m Boxhlet extractor. They are then covered with 85 per cent, (or stronger) alcohol, 
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-containing 1 per cent, of concentrated hydrochloric acid, and allowed to soak over¬ 
night, when a further quantity of acid alcohol is added, and extraction carried through 
in the usual manner, until no more red colouring matter is removed. The books are 
then squeezed dry in a cloth, and finally dried in an oven at 100® C. The alcohol 
removes, in addition to the rosin, some of the colour from the litmus and some from 
the red dye of the bookbinding. T. J. Wabd. 

The Lahoratouy, 

StAQ bRKWKUY, S.W. 1. 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 


FOOD AND DRUGS ANALYSIS. 

Detection and Identiflcation of Dextrose in Vegretables by a Biochemical 
Method. E. Boupquelot and Bpidel. (/. Pharm. Chim., 1920, 22, 209-215.)— 
The method depends on the formation of methyl glucoside when dextrose in methyl 
alcohol solution is treated with emulsin. For instance, a solution containing 
2*0565 grms. of dextrose per 100 o.c. of 70 per cent, methyl alcohol (by weight) 
showed a rotation of 4 - 2 ® 20' in a 200 mm. tube; this solution was then treated 
with 0*5 grm. of emulsin, and placed aside at the ordinary temperature. The 
rotation decreased gradually (during some days) to a final value of -50', and 
82*5 per cent, of the dextrose had combined with the alcohol. Experiments with 
mannose, lacvulose, and arabinose showed that these sugars do not combine with 
methyl alcohol. The methyl glucoside may be separated by evaporating the alcoholic 
solution under reduced pressure, and extracting the residue with boiling ethyl 
acetate; crystals of the glucoside form as the solution cools. The method may be 
applied to the detection of dextrose in the reducing sugars isolated from plants and 
vegetables; the author finds that the reducing sugars from juniper berries contain 
15 per cent, of their weight of dextrose. W. P. S. 

Estimation of Methyl Alcohol in Cacao Nibs and Husks. Von Koeps. 

(Pharm, WeekhL, 1920, 67, 924; through Che7n, Zeit. Be])., 1920, 44, 234.)—Von 
Fellenberg proposed to estimate the amount of adulteration in cacao by determining 
the methyl alcohol content after liberation by pectin. The author finds the same 
values as Von Fellenberg for nibs, but lower ones for husks and for certain cocoas on 
the market; hence the estimation of husk by this method appears impracticable. 

0. E. M. 

Hehnep Value of Fats and Oils. Goldschmidt. {ZeiUch. OlFetuind., 1920, 
40, 406 ; through Chem, Zeit 1920, 44, 244.)—The following procedure is recom¬ 
mended for the determination of this value. Five grms. of the sample are saponified, 
unsaponifiable matters are extracted from the soap solution in the usual way, and 
the solution is then acidified and the fatty acids extracted with ether. The ethereal 
solution is dried for two hours over 10 grms. of anhydrous sodium sulphate, filtered 
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into a weighed flask, and the sodium sulphate and filter are washed with ether (also 
dried over sodium sulphate}. The greater part of the ether is removed by distilla* 
Mon, and the residue of fatty acids is dried at 50^ to 60* G, in a current of air. 

W. P. S. 

Estimation of Oxy-Fatty Acids in Extracted Olive Oils. Stadlingrer. 

{ZeiUoh, OUFetUlnd,, 1920, 40, 437; through Chem. ZeiL Bep., 1920, 44,244.)—A 
. grade of oil obtained by extracting olive residues with carbon bisulphide is particularly 
rich in oxy-fatty acids, the average quantity of the latter being 6 per cent. To estimate 
the amount of oxy-fatty acids, the total fatty acids obtained from the oil are melted, 
treated with petroleum spirit (b.-pt. below 50® 0.); the insoluble oxy-fatty acids 
are collected on a filter, washed with petroleum spirit, dissolved in warm alcohol (or 
a mixture of alcohol and chloroform), the solution evaporated, and the residue 
of oxy-fatty acids weighed. W. P. S. 

Use of the Refractometer in Ascertaining the Purity of Certain Refined 
Edible Oils. F. H. Trim. (/. Soc, Chem. Ind,, 1920, 39, 307-308 T.)~~The melting- 
point, determined under standard conditions, will afford an indication of the amounts 
of constituents in dual mixtures, such as palm-kernel oil or coconut oil with each other 
or with arachis oil. In the case of mixtures of all three fats another constant is also 
required, and for this purpose the refractive index is the most useful. Standard 
samples should be prepared from the original material by extraction or expression, 
and the crude oils so obtained treated by laboratory methods similar to those used in 
the works. The following results were thus obtained with refined edible oils : 


Oil. 

1 

! 

( 

i 

Standard 

Wd4(/C. 

Variation, 

1 Melting-Point 

j »c. 

Free Fatty 
Acids (as Laurie), 
jicr Gent. 

Arachis ... | 

1-46235 

j 

+0-00020 

-8-0 

0-05 

Palm-kernel ... j 

1-46097 

±0-00020 

28-35 

0-04 

Coconut ... 1 

1 

1-44897 

±0-00010 

1 

24-85 

0-03 


Coconut oil showed the least variation in refractive index. The following results 
were given by refined oils from four different copras : Ceylon, 1 ‘44887; Straits, 1*44902; 
Singapore, 1*44887 ; and Malabar, 1*44897. The melting-points and refractive indices 
of dual mixtures of pure arachis, palm-kernel, and coconut oil were plotted in 
graphs against the percentage compositions. The results showed that the refractive 
index was directly proportional to the percentage composition, and that the addition 
of 10 per cent, of arachis oil lowered the melting-point by only 0‘4® C. If the 
refractive indices are plotted as ordinates and the melting-points as abscissa) a 
closed graph is obtained. This may be divided into sections, and any particular section 
used for the estimation of the constituents of either dual or triple mixtures. 
Allowances must be made, however, for natural variations in the natural products* 
having an influence on the constants of the refined material. G. A. M. 
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New Method of Estimating: Quinine. C* Bamberger. {Pharm. Zentralh., 
1920, 61, 257-259; through Chem. Zeit., 1920, 44, Bep,, 223.)—Two and a half grms. 
of cinchona bark are heated for ten minutes over the water-bath with 2 c.c. of hydro¬ 
chloric acid and 20 c.c. of water, and the mixture then cooled, shaken with 25 grms. 
of chloroform and 50 grms. of ether, and treated with 5 grms. of sodium hydroxide 
solution. The contents of the flask are vigorously shaken (about 300 times) 
within two to three minutes, and treated with sufficient plaster of Paris (about 40 to 
50 grms.) to clarify the liquid, and 60 grms. of the clear chloroform-ether layer, 
transferred to a separating funnel. It is shaken twice (for two minutes each time) 
with 5 c.c. of ^ hydrochloric acid, and twice with 10 c.c. of water, and the extracts 
united and titrated with ^ potassium hydroxide solution, methyl red being used as 
indicator. The results agree closely with those obtained by the Swiss Pharmacopoeia 
method, and the methods of Frerichs and Mannheim. C. A. M. 

Laboratory Control of Wheat Flour Milling. B. R. Jacobs and 0. S. 
Rask. (/. Ind, and Eng, Chem,^ 1920, 12, 899-903.)—The authors discuss fully the 
composition of the wheat kernel and its component parts, and describe methods em« 
ployed in mill control and the examination of commercial mill products. Methods for 
determining the flour content ** of wheat and flour mill products are fully entered 
into, while calculations are embodied which may be employed to check miller’s yield, 
reports. It is shown that the amount of fat and pentosans in any grade of flour 
is a measure of the amount of offal (germ and bfan) contained in that flour. The 
amount of starch contained in wheat or any mill product is a measure of the amount 
of inner endosperm, and therefore of the amount of flour contained in that product 
while the determinations of pentosans and starch may be used as a control of the 
miller’s yield reports, various formula3 being given which 6,re suitable for such a 
calculation. H. P. E. H. 

Analysis of Wines. W. Fresenius and L. Grunhut. {Zeitsch, anal Chem,, 
1920, 59, 209-232.)—Directions are given for the estimation of ash, total alkalinity of 
the ash, alkalinity of the soluble ash, and phosphoric acid (see also Analyst 
1920, 304). W, P. S. 

Detection and Estimation of Yellow AB and Yellow OB in Mixtures. 
W. E. Mathewson. {J. Ind. arul Eng, Chem, 1920, 12, 883.)—These dyes, 
benzeneazo-/^-naphthylamine (AB) and o-tolueneazo-/J-naphthylamine (OB) are the 
only oil-soluble coal-tar colours allowed in food products by the U.S. Department 
of Agriculture. The usual liquid mixtures sold for colouring purposes consist of 
2 to 3 per cent, solutions of the dyes in oil, and are tested by diluting with from 500 
to 1,000 times their volume of petroleum spirit, extracting 30 c.c. with 1 or 2 c.c. 
of 7^ sulphuric acid, followed by two extractions with ISN acid, and finally, if the 
petroleum spirit still contains colour, with 24N acid. The ISN extract contains prac¬ 
tically all the yellow AB and the yellow OB. Carrotin and annatto remain in the 
petroleum spirit after shaking with 24:N acid, although bixin is removed by acid of 
this strength. The ISN acid extracts after dilution are submitted to an elaborate 
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series of extraotions and distillation, and the dyes are finally obtained in 100 c.c. of 93 
per cent, alcohol. The light absorption constant at wave length 0'436/a is then deter¬ 
mined by means of a spectrophotometer, using a quartz mercury lamp as the source 
of illumination. By careful measurement it is possible to estimate the proportion of 
each dye present. Numerous details of experimental work performed in the working 
out of the above method are described, and a few colour tests are given, which, how¬ 
ever, are of little value when mixtures of the two dyes are present, owing to similar 
results being given by each, T. J. W. 

BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Determination of Cellulose in Woods. S. A. Mahood. (J- Ind, and Eng. 
Chem.y 1920, 12, 873-875.)—A uniform size of particle is essential, if comparable 
results are to be obtained in the determination of cellulose in woods. Material 
which passes an 80-mesh standard (American Society of Civil Engineers) sieve, but is 
retained on a lOO-mesh sieve, has been found to be most satisfactory from the 
standpoint of both yield and manipulation. Material obtained by a single 
mechanical process of disintegration may give a sample on sifting which is not 
representative; to avoid this, a combination of two processes, sawing and grinding, 
has been used. The procedure recommended by Sieber and Walter—viz., allowing 
the material to remain in the crucible throughout the treatment with chlorine and 
sodium sulphite for chlorination-ogives a lower yield of cellulose than the origins/ 
Cross and Bevan method, probably because of the higher temperature at which 
ohlorination takes place. The modification of the Cross and Bevan method proposed 
by Johnson and Hovey, who subject the wood samples to a preliminary hydrolysis 
with acetic acid in glycerol at 135-140® C., appears to be of doubtful value, since the 
cellulose as well as the hemi-celluloses and furfural-yielding constituents are 
attacked. Dore, in a recent article (/. Ind, and Chem. Eng., 1920, 12, 264), shows 
that the more resistant portion of the cellulose, the a-cellulose, is attacked by the 
acetic acid-glycerol mixture. Experiments are described giving the results 
obtained for cellulose with varying the size of the material between 40 and 120 
mesh, and also comparative determinations when using the methods of Johnson and 
Hovey (Sieber and Walter’s apparatus), and of Cross and Bevan as modified by 
Benker both in Sohorger’s and in Sieber and Walter’s apparatus. 

H. F. E. H. 

Determination of Phytin in Plant Extracts. A. Rippel. {Biochem. Zeitsch., 
1920, 103, 163-172; through J, Soc, Chem. Ind., 1920, 39, 582a.)—P hytin can be 
precipitated more or less quantitatively in the presence of inorganic phosphates by 
copper acetate in acetic acid solution. Satisfactory results can only be obtained with 
definite concentrations of copper acetate and acetic acid. An extract from barley 
yielded 63*3 per cent, of the phytin by precipitation with copper acetate in 
1 per cent, acetic acid. The same method accounted for 92*8 per cent, of the phytin 
in standard solutions of that substance. The phytin in an acetic acid extract from 
peas could not be precipitated by copper acetate at all. 
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Rapid Method of Estimatingf Aromatic Hydrocarbons in Petroleum 
Spirits. W. Hess* {Zeitsch. angew, Chem.y 1920, 33, 147, 176 ; through Chem. Zeit,^ 
1920, 44, Bep,, 259.)—A method of estimating aromatic hydrocarbons in petroleum 
spirit; is based on their conversion into mono-nitro-compounds, and their separation 
from the unchanged non-nitrated hydrocarbons by means of concentrated sulphuric 
acid, in which the nitrated hydrocarbons are soluble. An apparatus of special form 
is used for the estimation, in which it is essential that the relative proportions of the 
reacting substances and the concentration of the acid should be kept as constant as 
possible. The nitric acid used is freed from nitrous acid by means of a current of 
air at 40® to 45® C. If necessary, a temperature correction must be applied when 
reading the volume of non-nitrated hydrocarbons. C. A. M. 

Estimation of Benzine in Turpentine. A. Allina and H. Salvatena. 

(Ghem.-Zeit., 1920, 44, 673-674 and 697-698.)—The methods of Herzfeld and 
Marcusson depending on the destruction of the terpenes are subject to large errors. 
The authors have investigated four methods : 

(1) Temperature rise with sulphuric acid. The sample, 100 c.c., is stirred with 
a thermometer in a smaller beaker, enclosed with glass wool packing in a larger one, 
with 10 c.c. of 2; 1 sulphuric acid. The rises of temperature, of which a table is 
given, varied from 2® C. for substitute to 137* C. for fresh Neustadt turpentine. 

(2) Specific dilatation. Although the terpenes have a lower coefficient than 
benzine the method has no quantitative value. 

(3) Kaising the sp. gr. by bromination. Irregularities in bromination, which 
was carried out by shaking with potassium bromide and bromate, with addition of 
hydrochloric acid, confine the method to distinguishing between genuine turpentine 
and substitute, giving an approximate value for the benzine. 

(4) Bromination followed by steam distillation. The boiling-point of the 
turpenes is raised, whatever the nature of the bromination (substitution or addition), 
so that irregularities in this respect do not invalidate the method. 

The bromination is carried out in a Glaisen flask with 20 grms. of potassium 
bromate in 10 c.c. of water; 20 c.c. of the sample, and 50 c.c, hydrobromic acid 
(50 per cent.), 1 c.c. at a time, are added with shaking, and with cooling at first. 
Later, a reflux condenser being attached, the temperature is allowed to reach 
40-50® C., at which it stands for an hour. The liquid is then decolorisediwith sodium 
carbonate and arsenic trioxide in powder. The side limb of the flask is filled with 
beads and glass wool for the steam distillation. A U-tube with one graduated limb 
(20 c.c. by tenths) surmounted by a cock and funnel, and having a cock below 
the graduations, a run-off cook at the lowest point, and another in the plain limb 
level with the highest graduation, is used as a receiver. This is filled with water, 
and the quantity of benzine per 6 c.c, of water coming over is noted. When distillate 
heavier than water, which may carry down benzine, appears, the water is run off, 
and after shaking with fuming sulphuric acid, the quantity of benzine is noted. Up 
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to 50 per cent, of benzine, 40 c.c. of condensed water suffices, but more is necessary 
for higher contents. The use of a water-cooled Hempel column for the distillation 
is recommended. A table is appended showing results, ranging from 11*1 to 89*4 
per cent, respectively for 10 and 90 per cent, benzine taken in the experimental 
sample, with 40 c.c. condensed water. 0. B. M. 

Consistency of Greases. F. S. Clulow and 
C. W. Taylor. (/. Soc. Chem, Jnd.y 1920, 39, 291- 
295t.)— The viscosity or consistency of a thick grease at 
a definite temperature is reduced when the grease is used 
under working conditions, although the temperature re¬ 
mains constant. The apparatus shown in the illustration 
was employed to measure any change of viscosity due to 
mechanical treatment. The two mercury reservoirs, 
and Bj, are connected by means of rubber pressure 
tubing to the lower ends of the tubes Lj and Lg, and 
the reservoirs are connected by a gut string passing over 
small pulleys, so that when one moves upwards the 
other moves downwards by an equal amount. The 
apparatus is surrounded by a water jacket. To use 
the apparatus, the temperature of the water jacket is 
raised a few degrees above the melting-point of the 
grease, both reservoirs are raised, with the tap of the 
apparatus open, so as to fill the tubes and Lj with 
mercury, and the melted grease is poured in through 
the tap, the reservoirs being lowered gradually until the mercury in both bulbs 
is at the zero mark. The tap is closed and the grease brought to the tempera¬ 
ture at which the determination is to be made. The right-hand reservoir is then 
brought to the zero mark, and the gut string so adjusted that the mercury 
level in the left-hand reservoir is 140 mm. below this level. As the mercury 
level in the right limb moves upwards, the right reservoir is raised slowly, 
keeping the mercury surfaces level; the left reservoir descends at the same rate. 
The time noted is that required for the mercury surface to move 20 mm. above and 
below zero in either limb. By reversing the process the grease is forced in the 
opposite direction through the apparatus. The rate of flow of the grease increases 
each time it is forced through the tube, until a constant time is at last obtained 
which cannot be decreased by further working. For instance, at 32^ C., a specimen 
of grease had an initial time of flow of 720 seconds, but after some fifty passages 
through the tube the time of flow was reduced to 15 seconds (constant). When 
re-melted and cooled to 32^ C., the grease regained its high initial viscosity, which 
gradually dropped to the minimum value after working. This decrease of viscosity, 
brought about by mechanical treatment, is due to the destruction of the original 
crystalline structure of the grease. The apparatus may be standardised against 
castor oil, and it is suggested that such a bead of mercury should be used as 
will produce a time value of 13*5 seconds for castor oil at 0^ C. W. P. S. 
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Reactions of Dichlorodietliyl Sulphide Mustard 6as”)« F. Martin. 

(/, Pharm, Chim., 1920, 22* 161-165.)—Diohlorodiethyl sulphide is oxidised by nitrio 
acid and other oxidising substances, and the solution obtained yields the usual 
reactions for sulphuric acid. If a few drops of dichlorpdiethyl sulphide are heated 
with potassium hydroxide solution, the vapours produced give a white precipitate with 
D^nigds’ reagent (an acid solution of mercuric sulphate). When the vapours are 
absorbed in water an odbur resembling that of mercaptan is observed on the addition 
of a drop of iodine solution. The substance is hydrolysed by water, especially by 
acidified water, and the solution absorbs bromine. The presence of a few cgrms. of 
the substance in 1 litre of water may be detected by means of a solution of 8 grms. 
of potassium iodide, 0*8 grm. of copper sulphate, and 1 c.a of gum arabic solution in 
33 c.o. of water; this reSigent is set aside for two hours, and then filtered before use. 
On mixing the aqueous solution of diohlorodiethyl sulphide with one-fourth of its 
volume of the reagent, a white turbidity develops, due to the formation of diiododi- 
ethyl sulphide. If the gum arabic is omittea from the reagent the reaction is slower, 
and the diiododiethyl sulphide separates in the form of crystals. W. P. S. 

Determination of the Jellying Power of Gelatines and Glues by the 
Polarimeter. C. R. Smith. (J. Ind. and Eng, Chem„ 1920, 12, 879.)—The optical 
rotation of solutions of all gelatines and glues at 35° C. is practically constant, rang- 
ing from —6*70 to - 7*20 degrees Ventzke per grm. of solid material, but on cooling 
to 15° G. the rotation increases proportionately to the viscosity of the solution. 
Increase in concentration gives higher values, but by keeping the solutions for 
several hours at 15° C. a gradual decrease is observed, so that solutions of all 
strengths under the above working conditions yield a constant rotational value 
for any particular sample. Determinations of the polarimetric values are made 
by soaking 3 grms. of the powdered air-dried gelatine in cold water for thirty 
minutes, immersing in a boiling water-bath until solution is complete, cooling 
to 35° C. and diluting to 100 c.c. If clarification is necessary 5 grms. of 
light magnesium carbonate are added to the solution, which is kept at 
3040° G. for an hour, and filtered bright. The first rotation is measured in a 
200 mm. tube at 35° G., the solution then being kept at 15° G. overnight, and the 
rotation again observed next day. The results are expressed by the formula 

and are inversely proportional to the percentage of gelatine required to 

produce a standard jelly at 15° G. This standard is defined as a solution of such 
strength that a bubble of air 4 to 5 mm. diameter admitted to the polarimeter 
tube moves vertically with a motion of 4 cm. per second. Two tables are provided, 
giving a large number of results obtained, and a third one showing the comparison 
between the polarimetric values and jelly strengths obtained in the following manner ; 
A 60° funnel is partly filled with mercury, 50 c.c. of the gelatine solution are poured 
upon the surface, and allowed to set at 10° G. The mercury is then run out, and 
a partial vacuum of 600 mm. of water produced below the jelly, when the depression 
of the upper surface is measured by a micrometer gauge. The results obtained 
by this method bear a moderately definite ratio to those given by the polarimetric 
method. T. J. W. 
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Application of Devarda’s Method to the Estimation of Nitrogen in Nitro¬ 
glycerine. Koehler, Marqueyrol, and Jovinet. {Ann. Chim. anal, 1920, 2, 
271-272).—A quantity of about 0*5 grm. of nitroglycerine is mixed with 40 c.o. of 
hydrogen peroxide (12 vols.) and 5 c.c. of potassium hydroxide solution in a conical 
flask, and the mixture is heated at 40^ C. for not less than forty minutes. The 
mixture is agitated thoroughly during this period by means of a mechanical stirrer 
(1,500 revs, per minute). The inside of the flask is then rinled down with a few c.c. 
of alcohol, and the heating continued for a very short time at 70^ C. The sub¬ 
sequent reduction of the nitrate with Devarda’s alloy and the distillation of the 
xesulting ammonia are carried out in the usual way. W. P. S. 

Relation between the Quantities of Tarry and Carbonised Substances 
in Heavy Mineral Oils. W. Steinkopf and H. Winternitz. (/. prakt. Ckem., 
1920, 101, 82-92.)—A large number of experiments were made with the object of 
determining to what extent the formation of carbonised matter (coke) in heavy mineral 
oils is influenced by the amount of hard and soft tarry substances present, and also 
to determine the difference of coke formation at ordinary pressure and in vacuo. The 
hard tarry substance was estimated by Holde’s method and the soft tarry substances 
by Holde and Meyerheim’s method (Analyst, 1911, 36,298); the distillations for 
the estimation of carbonised matter were made in an atmosphere of nitrogen, and 
during the vacuum distillations the flask was shaken continuously. Generally, an 
oil containing a large quantity (2 to 6 per cent.) of hard tarry substances yields a 
considerable amount of carbonised matter (5 to 8 per cent.); but in the case of a few 
oils (Argentine), from 40 to 60 per cent, of the soft tarry matters are carbonised during 
distillation. Excepting very tarry oils, the results obtained by distillation at ordinary 
temperature and in vacuo differed to a slight extent only as regards the yields of 
carbonised matter. W. P. S. 

Determination of the Specific Heat of Heavy Mineral Oils. H. S. Bailey 
and C. B. Edwards. {J. Ind. and Eng. Chem., 1920, 12, 891-894).—The method 
depends upon the correct determination of the electrical energy required to heat 
a definite mass of oil through a given range of temperature. Determinations can be 
carried out rapidly at any temperature below the point where the vaporisation of the 
sample causes an appreciable error, the results being satisfactory for the calculation 
of heat transference data in oil circulating systems. The apparatus employed is 
described in detail, together with the methods of calculating results: 250 grms. of 
the oil are employed in the calorimeter, which is a 1-quart vacuum-jacketed glass 
vessel 25 ins. in diameter and 11^ ins. deep enclosed in a copper jacket, sold under 
the name of Thermos Fruit Jar.’’ Accuracy of any desired degree may be obtained 
by refinements in temperature and electrical energy measurements. 

H. P. E. H. 

Commercial Examination of Sulphonated Oils. G. F. Piekering:^ (/. Soc. 
Chem. Ind., 1920, 39, 306-306t,)—A few c.c. of the sample are boiled with three 
times the volume of hydrochloric acid until the fatty layer is clear, and the acid layer 
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is then drawn off and tested with barium chloride, a precipitate indicating the 
presence of sulphonated oil. If the oil layer is charred, the methods suitable for 
oils of high iodine value must be used. Water, —Distillation with xylene is the most 
accurate method, but in the case of oils of low iodine value it is sufficient to heat 
about 2 grms. in a in. Petri dish in the water-oven. The amount of any ammonia 
present must be deducted from the loss of weight. Total Fat in Oils of Low Iodine 
Value. —About 6 grms. are boiled with dilute (1:1) hydrochloric acid until the fatty 
layer is clear, and, after cooling, extracted twice with ether. The united extracts 
are washed free from acid and distilled, and the residue of fat dried in the water- 
oven. Oils of High Iodine Value. —Five grms. are dissolved in 50 c.c. of pyridine, 
and the solution heated on the water-bath with 25 c.c. of strong hydrochloric acid 
for at least one and a half hours, with frequent shaking. It is then cooled, and 
extracted twice with ether, as described above. Total Sulphuric Acid. —About 2 grms. 
of the sample are distributed in small drops over a thin layer of powdered sodium 
carbonate in a platinum dish, and then covered with a layer of about J in. of the 
carbonate, and then heated, first over a luminous Argand flame until the oil is 
carbonised, and then over a Teclu burner until the contents of the dish are white. 
The mass is then dissolved in hot dilute hydrochloric acid and the solution treated 
with barium chloride. Free Sulphuric Acid. —About 10 grms. of the sample are 
dissolved in 50 c.c. of ether, and the solution shaken with three successive portions 
of 50 c.c. of saturated brine of known sulphuric acid content. The united brine 
extracts are titrated with alkali, with methyl orange as indicator. Alkali Salts .— 
The only salts used for washing sulphonated oils are sodium sulphate and chloride, 
and, since the latter is converted into sulphate during the process, the salts left in 
the oil may be reported as Na 2 S 04 . The brine extracts from the titration are heated 
to boiling, the sulphate precipitated, and any free sulphuric acid present deducted. 
Alkalis. —Ten grms, of the sample are dissolved in water, and the solution titrated 
with ? acid, with methyl orange as indicator. In the absence of ammonia the result 
is expressed as sodium oxide. If ammonia be present, another 10 grms. of the oil are 
distilled with excess of sodium hydroxide, and the ammonia received in 25 c.c. of 
? acid, and the difference between the amount of ammonia and total alkali is recorded 
as sodium oxide, Unsulphonated Oil. —A solution of about 5 grms. of the sample is 
neutralised with 5 acid, and extracted with 100 c.c. of ether. The ethereal extract 
is repeatedly washed with water, and then shaken with 25 c.c. of water and 25 c.c. 
of approximately ^ potassium hydroxide solution, the soapy layer separated, and 
the ethereal layer washed with water until free from soap, the washings being united 
with the soap solution. The ether is then distilled and the residue of unsulphonated 
neutral oil dried and weighed. The water-soluble substance in the flask may be 
salted out and the solution shaken with a mixture of five parts (by vol.) of ether 
and one part of alcohol. The soap solution and washings are decomposed with acid 
and shaken with ether, the extract washed with water and distilled, and the residue 
dried and weighed. Good samples of sulphonated oil should not contain more than 
15 per cent, of unsulphonated oil. A table is given showing the results thus obtained 
with seventeen samples of commercial sulphonated oils from castor, maize, seal and 
herring oils, wool grease oleine, etc. G. A. M. 
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Colour Test for Oxalic Acid. L. H. Chernoif* (/. Amer. Chem, Soc., 1920, 
42, 1784*)—In 5 e«c. of the solution a few crystals of resorcinol are dissolved by gentle 
heating and the miicture cooled. Sulphuric acid is then slowly run in to form a l^yer 
beneath the solution without the generation of much heat, when, if oxalic acid is 
present, a blue ring will be produced at the junction of the liquids. Should no colour 
be produced the contents of the tube are mixed, cooled, and 5 o.o. more of sulphuric 
acid added as above. If still no colour is formed the solutions are again mixed and 
warmed over a flame. Any blue colour produced disappears on cooling the solution 
in ice-water, and reappears on warming. On boiling the mixture for a few minutes, 
the colour becomes dark green, changing to light yellowish-green on cooling, when, if 
sulphuric acid is again added, the blue colour reappears. This reaction is sensitive 
to 1 mgrm. of oxalic acid if dissolved in a few drops of water, and if dilute solutions 
are to be tested it is advisable to concentrate to about 10 per cent. The reaction is 
unaffected by the commonly occurring organic acids, and interfering substances may 
be removed by precipitating the oxalic acid as the calcium salt from ammoniacal 
solution, washing with water, and applying the test to the aqueous suspension of 
the salt. T. J. W. 

Paraeymene as a Solvent. A. S. Wheeler. (J. Amer. CJiem. Soc., 1920, 42, 
1842.)—Paraeymene is a by-product of the manufacture of spruce pulp by the 
sulphite process, and, owing to its recent fall in price, should be available as a useful 
solvent, being colourless and without objectionable odour. The boiling-point is 
176-176*5° C. and the refractive index 1*4905 at 12*5° C. The author describes and 
criticises the methods of purification, and furnishes two tables showing the solubilities 
at different temperatures of various organic compounds and acids. Pure paraeymene 
remains colourless on exposure to light, but, if impure, rapidly develops a yellow or red 
colour. T. J. W. 

Diffuslngr Power of Pigments. W. K. Lewis and F. P. Baker. {J. Jnd. and 
Eng, Chem,, 1920, 12, 890-891.)—A new testing method for pigments is described, 
which, while not measuring the covering power, is simple both in technique and 
apparatus, and gives results expressed in absolute figures capable of duplication by 
different observers in different laboratories. If a finely divided solid be suspended in 
a suitable fluid, light passing through the suspension is diffused, producing a ground 
glass ” effect. The diffusion increases greatly with the number of particles, and 
is probably nearly proportional to the total number of particles, and relatively 
independent of their size. This diffusion is the principle employed in every 
turbidimeter; that is, some object is observed through the suspension, and the 
thickness of suspension just required to blur the object is measured. In the present 
method the filament of an incandescent lamp is observed, and the thickness of 
pigment suspension needed completely to blur the filament is determined. The 
suspension does not shut off the light from the filament, but the light is 
diffused to such a degree that the outline of the filament is no longer perceptible. 
The depth of suspension just necessary to obscure the filament can be determined 
with remarkable precision. The pigment to be tested is suspended in a suitable 
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flaid, and the suspension is maintained by any satisfactory method of stirring, such 
as using a stirring rod or blowing air through the liquid. The apparatus consists of 
a vertical cylinder of metal or glass, to which is cemented a plate glass bottom, plate 
glass being used to make sure that the two faces are absolutely parallel. The sides 
of the cylinder are preferably blackened, but this is not essential. The suspension, 
the pigment concentration of which is known, is poured into the cylinder until the 
filament of an incandescent lamp held just below the bottom can no longer be 
distinguished, and the depth of suspension is accurately noted. It has been 
experimentally determined that the depth of suspension observed is inversely 
proportioned to the concentration of the pigment. This means that the disappearance 
of the filament is determined by the amount of pigment per unit area of cross section 
of the cylinder, and is uninfluenced by the position of the pigment particles in the 
direction in which the light is travelling. It is this weight in grams required for each 
square centimeter of section which is measured. The authors report the reciprocal 
of this quantity, i,c,, the sq. cs. of surface which 1 grm. of pigment is capable of 
covering, and this is called the diffusing power of the pigment, and, though expressed 
in square centimeters per gram, it will be equally satisfactory if expressed in square feet 
per lb. The diffusing power of a pigment is a function of the completeness with which 
it is dispersed in the fluid employed, and in the investigation linseed oil has usually 
been employed. The diffusing power must not be confused with covering power, 
which is unquestionably influenced by a pigment’s light-absorption capacity, a factor 
which is entirely eliminated in the determination of diffusing power. H. F. E. H. 

Determination of Sulphur Compounds in Coal. A. R. Powell. (/. 

and Eng, Chevu, 1920, 12, 887-890.)—The author has employed the methods described 
by Powell and Parr (University of Illinois Engineering Experiment Station, 1919, 
Bull. III., p. 10) with certain modifications which are now described as suitable for 
rapid routine work. After the sulphate and pyrites determinations are completed, 
the organic sulphur may be reckoned from the total sulphur by difference. The 
extraction of sulphate may be completed in a few minutes by boiling with hydro¬ 
chloric acid (sp. gr. 1*12) rather than by slow extraction with the very dilute acid. 
The boiling acid does not decompose pyrites to any appreciable extent. The 
extraction of pyrites by dilute nitric acid may be completed in an hour or two by the 
use of a shaking machine. Dilute nitric acid will extract small amounts of the 
unstable phenobsoluble form of organic sulphur from certain coals. To avoid this 
error in laboratory determinations it is recommended that pyritic sulphur be 
calculated from the pyritic iron value. The dilute nitric acid not only extracts pyrites 
quantitatively but also the same iron and sulphur which is taken into solution by 
dilute hydrochloric acid. For this reason, samples intended for dilute nitric acid 
extraction need not be extracted with hydrochloric acid first Semi-bituminous coals 
and the harder varieties of bituminous coals must be digested for a long time with 
concentrated nitric acid before the organic matter will become completely soluble 
in ammonia. The Eschka method is preferable to the sodium peroxide method for 
the determination of sulphur in coal and coal residues, unless the sodium peroxide 
used has a low and constant sulphur content The following table summarises 
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the results of analyses of some samples of coal, and shows that all the sulphur of 
these coals has been accounted for in the four forms of pyrites, sulphate, and the two- 
forms of organic sulphur. 

Summary of Analyses fob Sulphur Compounds in Goal. 


Pyritic sulphur ... ... | 

0*47 

Sulphate sulphur ... ... | 

007 

Humus organic sulphur 

0-50 

Phenol-soluble organic sulphur! 

0*12 

Total ...: 

1*16 

Total by direct analysis ...! 

1-21 

Difference between totals ... i 

0*05 


0-79 

0-08 

0*13 

1-75 

1'99 

0-28 

001 

004 

0-71 

0-32 

0*40 

0-44 

0-42 

1-01 

0-39 

0-20 

0-02 

0*09 

0-77 

0-32 

1-68 ! 

I 0-55 

0*68 

4-24 

I 3-02 

1-72 1 

0-5G 

0*71 

4-25 

1 306 

0-04 1 

' 0-01 

003 

001 

0-04 


n. F. E. H. 


Determination of Free Sulphur and the Coefficient of Vulcanisation in 
Vulcanised Rubber. W. J. Kelly. (/. Ind. and Eng, Chcm,, 1920, 12, 875-878.> 
—Two new methods for rubber analysis are presented; the first gives the correct 
value for free or elementary sulphur in rubber goods, and the second a lower 
and more accurate value for the coefficient of vulcanisation than is obtainable by any 
of the older methods. The work was all done on pure gum stock without any 
accelerator, and the methods described are being extended by the author to meet the 
conditions which obtain in compound stocks. The sulphur present in vulcanised 
^rubber may be divided into four parts : Sulphur soluble in acetone: (1) Combined 
with resins and proteins, (2) true free sulphur. Sulphur insoluble in acetone : 
(1) Combined with rubber, (2) combined with resins and proteins. As regards the 
sulphur soluble in acetone it is unfortunate that all solvents for either will dissolve both 
to a greater or less extent. The entire extract very readily dissolves in per cent, 
alcohol, and this alcohol will also dissolve about 0 04 grm. sulphur in 100 c.c., tho 
amount of sulphur usually obtained in an ordinary analysis. If, however, the 
extract is treated with alcohol already saturated with sulphur, it will dissolve 
all organic material present, but none of the elementary sulphur, which remains 
in the flask after the solution is decanted, and can be weighed as such, or oxidised and 
weighed as barium sulphate. The saturated solution of sulphur in ethyl alcohol,, 
referred to below as saturated alcohol, is therefore prepared by heating an excess of 
sulphur for about three hours at 70° C., and allowed to cool slowly. Method ,—A 
1-grm. sample of the ground rubber is extracted with acetone for sixteen hours 
in an Underwriters' apparatus. The acetone is distilled off, the residue dried at* 
60° to 65° C. for half an hour and treated with 50 c.c. of saturated 95 per cent, 
alcohol, and the flask and contents weighed. An accuracy of 0*5 grm. is sufficient 
for this weighing. It is then warmed to about 50° G. for a few minutes, to insure 
complete solution of all the organic material, and allowed to cool slowly to room 
temperature. Before it has reached this temperature the flask is again weighed, 
and any alcohol lost during the heating is replaced with pure 95 per cent, alcohol. 
The flask is then covered and allowed to stand for twenty-four hours, to permit 
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the complete crystallisation of any of the elementary salphur of the extract which 
may have dissolved. The liquid is decanted and the residue washed two or three 
times by decantation with 5 c.c. of saturated alcohol, and dried. It may then be 
weighed directly, or oxidised and weighed as BaS 04 . figure thus obtained 

is the value of the true free or elemental sulphur which is available for further 
vulcanisation of the rubber. The remainder of the acetone-soluble sulphur is 
oombined with resins, etc., and does not participate in further vulcanisation. 
Coefficient of Vulcanisation .—A 1-grm. sample of ground rubber is extracted sixteen 
hours with acetone, and the residue dried. It is then boiled for eight hours with 
75 c.c. of a 5 per cent, alcoholic potash solution and washed once or twice with 
hot alcohol. As the removal of the last traces of alkali is very difficult, the sample is 
extracted sixteen hours (over night) with alcohol in an Underwriters’ apparatus. 
The solutions are then mixed, and the alcohol distilled off. The residue is 
oxidised first with 15 c.c. of a solution of bromine in potassium bromide (120 grms. 
KBr and ICO grms. Br^ in 1 litre of water), ir. order to prevent the violent action of 
fuming nitric acid on alkali, and finished with nitric acid. The barium sulphate 
is precipitated in the usual manner. As there is always some silica derived 
from the glass, it is necessary to evaporate twice with hydrochloric acid, thoroughly 
dehydrate, and remove the silica before precipitating the sulphate. The figure 
obtained for the combined sulphur, after extraction with alcoholic potash, is much 
more nearly correct than any obtained by methods which do not take into account 
the acetone-insoluble compounds of sulphur with resins and proteins. It is still 
possible that there is some sulphur combined with proteins and resins, insoluble in 
acetone and not attacked by alcoholic potash. For the present, therefore, the figure 
obtained by the method presented here must bo considered as a maximum value for 
the coefiScient of vulcanisation. H. F. E. H. 

Detection of Hangrrove [Tannin] in Mixed Tannin Extracts. E. Schell 

(tl. Soc*Leather Trades' Chem.f 1918^2, 284-286; through/. Soc. Ghem. Ind., 1920,39, 
496a.) —A review of the several methods suggested for the detection of mangrove in 
tanning extracts. The solubility of mangrove tanning in ethyl acetate is a very 
uncertain guide. The amount of chlorine or lime in the ash is also a doubtful indication 
of the presence of mangrove, since these constituents may have been introduced by 
using hard water. The Mulhouse dyeing test with mordanted cotton is unreliable. 
The precipitates obtained in the Schell test, in which a cobalt solution is added to a 
solution of the tanning extract, are not sufficiently well defined in colour to render it an 
efficient test. It can only be employed with normal extracts, and fails with ** solu¬ 
bilised ** extracts, and with those which have been subjected to a treatment with 
alkaline compounds and which give an alkaline reaction in solution. 

INORGANIC ANALYSIS. 

Estimation of Ammonia in Oil and Fat Preparations. N. Welwart. 

(Chem. Zeit,i 1920, 44, 719.)—Certain Turkey-red oils which contain ammonia, in 
addition to sodium compounds, are not completely decomposed when boiled with 
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dilate mineral acids, and in such oases estimation of the ammonia by the usual 
methods gives too low results. A more accurate method is to dilute a weighed 
quantity of the oil preparation with water, to add a fragment of pumioe and an 
excess of calcium chloride solution, and to distil the ammonia into standard acid, 
after adding excess of sodium hydroxide solution. G. A. M. 

Estimation of Antimony in Lead-Antimony Alloys. L. Bertiaux. (Ann. 
Chim, anaL^ 1920, 2, 273-278.)—The method depends on the titration of the antimony 
with potassium permanganate solution in the presence of hydrochloric acid. Poirrier's 
orange is added as indicator; as soon as all the antimony has been oxidised, the next 
drop of permanganate solution added reacts with the hydrochloric acid, liberating 
chlorine, which at once decolorises the indicator.. The details of the method are as 
follows: Five grms. of the alloy (e.g.j antifriction metal) are dissolved by heating 
with a mixture of 40 c.c. of concentrated sulphuric acid and 10 grms. of potassium 
sulphate; after cooling, the mixture is diluted with 200 c.c. of water, 50 c.c. of hydro¬ 
chloric acid, and 2 drops of a 0*1 per cent. Poirrier's orange solution are added, and the 
solution titrated with standardised permanganate solution. The latter must be added 
slowly, and the solution stirred thoroughly during the titration. Lead, tin, bismuth, 
copper, and arsenic do not interfere; iron, if present, is titrated together with the 
antimony, but it may be estimated colorimetrically in the titrated solution by means 
of thiocyanate and an allowance made for its quantity. W. P. S. 

Estimation of Calcium and Magnesium in the Presence of Iron and 
Aluminium Salts. E. Canals. (Comptes reiid., 1920, 171, 516-518.)~On treating a 
solution of ferric sulphate and magnesium sulphate with sodium phosphate solution 
containing two drops of sulphuric acid, then rendering the liquid alkaline with 
ammonia, and adding acetic acid, some of the magnesium, if it exceeds a certain con¬ 
centration, will be retained by the insoluble ferric phosphate. Analogous results 
were obtained with magnesium in the presence of aluminium salts, and with calcium 
in the presence of iron salts. Accurate results were obtained with quantities of 0*02 
to 0*23 grm. of magnesium and 0*01 to 0*125 grm. of calcium, in the presence of iron 
and aluminium, by adding ammonia to the solution of the mixed salts and sodium 
phosphate solution until the precipitation was complete, and then adding acetic acid 
drop by drop, with vigorous agitation, which was continued for some minutes, until 
the whole of the calcium and magnesium had dissolved. C. A. M. 

Indicators for Carbon Dioxide and Oxygen in Air and Flue Gas. L. H. 
Milligan, D. 0. Crites, and W. S. Wilson. (U. S. Bureau of Mines, Tech. Paper 
No. 238, 1920, 24 pp.)—A portable apparatus described consists essentially of an 
absorption pipette connected with a graduated measuring tube. Sodium hydroxide 
solution (10 per cent.) is used as the absorbing liquid in the carbon dioxide apparatus 
and alkaline pyrogallol solution in the oxygen apparatus. The liquids in the apparatus 
are covered with a layer of petroleum oil to prevent absorption during the admission 
of the gas to be tested. Arrangements are provided for saturating the gases with 
moisture before they are admitted to the apparatus, for removing carbon dioxide in 
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the estimation of oxygen, and for cooling hot flue gases. The graduations of the 
scale are such that the percentage of carbon dioxide or oxygen, respectively, is 
indicated directly by the decrease in volume during the absorption. W. P. S. 

Titration of Lead as Lead Chromate. J. M. Kolthoff. (Pharm. Weekbl^ 
1920, 67, 934; through Chem. ZeiL Bep., 1920, 44, 241.)—For small quantities of 
lead the neutral solution containing the metal is treated with a.few drops of 5 per 
cent, aluminium chloride solution (to accelerate the precipitation of colloidal lead 
chromate), heated to 40* C., an excess of potassium chromate is added and the 
mixture boiled. The precipitate is collected on a filter, washed with hot water until 
free from potassium chromate, and then dissolved in dilute hydrochloric acid. The 
solution is diluted, potassium iodide is added, and the liberated iodine titrated with 
thiosulphate solution. Each c.c. of ^ thiosulphate solution is equivalent to 6*9 mgrms. 
of lead. In the case of large amounts of lead, the solution may be treated with an 
excess of potassium dichromate solution ; potassium iodide is then added, and the 
liberated iodine titrated. The error in this method amounts to about 0*15 per cent. 

W. P. S. 

Estimation of Molybdenum. J. P. Bonardi and E. P. Barrett. (Technical 
Paper, No. 230, Bureau of Mines, Department of Interior, U.S. A., 1920, 35 pp,)--From 
a study of different methods for the estimation of molybdenum, the most satisfactory 
for the analysis of low-grade ores was found to be precipitation as lead molybdate, 
and titration with potassium permanganate after reduction of the molybdenum 
solution. In the volumetric method the ore is decomposed either by acid or by 
fusion with sodium peroxide into a soluble molybdate and insoluble compounds of the 
other constituents of the ore. The solution of the molybdate is filtered, acidified, and 
passed through a Jones “ reductor *’ (Lord and Demorest, Metallurgical Analysis^ 
1916, 29-30), where the M 0 O 3 is reduced to M 03 O 3 , which is then titrated with 
permanganate. In the acid method of decomposing the ore 0*5 to 5 grms. (contain¬ 
ing not more than 0*08 grm. of molybdenum) are digested with aqua regia, and the 
liquid evaporated with sulphuric acid, and then boiled with ammonia. Copper and 
arsenic, if present, are removed by adding several grms. of zinc to the acid solution 
before passing it through the ** reductor.” In the decomposition by fusion with 
sodium peroxide a little molybdenum may be retained by the insoluble iron and 
copper hydroxides, and therefore in the case of high grade material the precipitate 
should be redissolved and again precipitated. permanganate solution is the most 
suitable strength for the titration, and the following amounts of ore should be taken ; 
Five grms. of one containing less than about 3 per cent, of molybdenum (1 grm. for 
15 per cent, and 0*5 grm. above 15 per cent.). If more than 16 c.c. of permanganate 
solution are required by a molybdenum solution no deduction is made for a blank 
estimation; but with a weaker molybdenum solution a small deduction is required. 
The volumetric method is accurate within 0 01 per cent, on the basis of a 1 grm. 
sample. For the gravimetric estimation the ore is decomposed with acids and 
treated with ammonium hydroxide. The hot solution of ammonium molybdate is 
treated with lead acetate in an excess of 2 to 3 c.c., the mixture heated for a few 
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minutes, and filtered. The precipitated lead molybdate is then ignited, cooled, and 
weighed. Any lead must first be removed as sulphate, and phosphorus by precipita¬ 
tion with magnesia mixture. Vanadium is also precipitated as lead vanadate, and a 
special method must be used for its separation from molybdenum. Sulphates do not 
interfere with the estimation. The gravimetric method is applicable to both high 
grade and low grade material, but is not practicable when fusion is necessary to 
decompose the ore. C. A. M. 

Electro-Analytical Separation of Nickel or Cobalt from Arsenic. N. H« 
Furman. (J. Amer^ Ghem, Soc., 1920, 42, 1789.)—When an ammoniacal solution 
of a nickel salt containing an alkali arsenate is electrolysed, the nickel is deposited 
free from arsenic; but with a similar solution containing cobalt in place of 
nickel, the deposit of cobalt is invariably contaminated with arsenic. Using a 
mixture of the two metals no arsenic is deposited with the alloy when the ratio of 
cobalt to nickel is less than 1 :2-5, and the total weight of the mixed metals is 0*1 grm. 
The method used and tested by the author was as follows: Niccolite (native nickel 
arsenide) was dissolved in a mixture of concentrated nitric, hydrochloric, and sulphuric 
acids, the excess of acid evaporated and any iron present precipitated by addition of 
ammonium hydroxide, the ferric hydroxide being dissolved, and the precipitation 
repeated until free from nickel. To about 100 c.c. of the solution 2 grms. of ammonium 
sulphate and 15 c.c. of ammonium hydroxide (sp. gr. 0*90) were added, and a current 
of 0*5 amps, with a pressure of about 3*6 volts passed from ten to twelve hours. By 
the use of an electrode rotating from 600 to 800 revolutions per minute and a current 
density of 1*25 amps, deposition is complete in about one hour. After removal of the 
nickel the arsenic present in the solntion was estimated as magnesium pyroarsenate, 
or as arsenic pentasulphide. The results obtained are in excellent agreement with 
those given by Moore’s volumetric method for nickel and cobalt. T. J. W. 

Estimation of Potassium and Sodium in the Presence of Each Other. 
A* Quartaroli. {Oazz, Chim, ItaL, 1920, 60, 64-65.)—The mixture of the chlorides of 
potassium and sodium is weighed, and the chlorides converted into nitrates, which 
are dried in a water-oven at 100® C. A small quantity of the mixture is then melted, 
and the solidification point of the fused mass determined. The relative proportions of 
potassium nitrate and sodium nitrate may be obtained directly from the result, in 
accordance with the following table constructed from determinations with the 
pure salts: 


Solidification Solidification Solidification 

Point. ® C. Point. C. Point. ® 0. 


KNO,, pure. 

336 

65 per cent. KNO* 231 

30 per cent. KNO- 

254 

96 per cent. KNO, 

312 

60 

„ 225 

25 „ „ * 

266 

90 

297 

66 

„ 220 

20 

273 

86 

283 

50 „ 

„ 226 

15 ,, ,, 

280 

80 

270 

46 

>, 231 

10 

287 

76 

256 

40 

.. 237 

5 ,, ,, 

297 

70 

243 

36 

„ 245 

NaNOj, pure 

306 
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The method is much more accurate than the usual indirect methodSi since an error 
of 10^ 0. in the determination is of less importance than an error of 1 mgrm. in the 
oetimation of the chlorine in the mixed chlorides. 0. A. M. 

Volumetric Estimation of Thiocyanates by Means of Potassium Per¬ 
manganate. R. Meurice. (Ann. Chim. anal, 1920, 2, 272-273.)—Direct titration 
of thiocyanates in sulphuric acid solution with permanganate solution yields low 
results, but the oxidation is complete if an excess of permanganate (equal to at least 
one-half of the amount required for the oxidation) is added and allowed to react for 
a short time. The excess of permanganate may be titrated with standardised 
hydrogen peroxide solution. W. P. S. 

Influence of Vanadium on the Estimation of Chromium in Tungsten 
High-speed Steels* P* Slawik. (Chemyieil, 1920, 44, 633.)—During the volu¬ 
metric estimation of chromium in special sueels a black to red-brown coloration is 
produced on the addition of ferrous sulphate, which changes to yellow on back- 
titration with permanganate, thus confusing the end-point. This was shown to be 
due to the formation of complex compounds of vanadic and tungstic acids. Parallel 
determinations in presence and in absence respectively of tungstic acid showed that 
its presence does not affect the result, except that the colour at end-point is 
yellowish brown instead of pink. O. E. M. 

Estimation of Zirconium. M. M. Smith and C. James. (7. Amer. Chevi. 
Soc., 1920, 42, 1764.)—Zirconia ore is gradually heated with ten times its weight of 
potassium hydrogen fluoride until it just fuses to a clear liquid. After cooling, the 
melt is treated with 50 per cent, sulphuric acid, heated until dense fumes are evolved, 
and, when cold, dissolved in boiling water, cooled, and diluted to 250 c.c. Of this 
solution 100 c.c. are diluted, boiled, and precipitated with ammonium chloride and 
ammonium hydroxide and filtered, after which the hydroxides are washed, treated 
with 36 c.c. concentrated hydrochloric acid and an equal volume of water, boiled and 
diluted to 700 c.c. This volume is then precipitated by the addition of selenious acid 
solution containing approximately 12*5 percent, of selenious acid, filtered, washed with 
3 per cent, hydrochloric acid, dried, and ignited. The results obtained are in close 
agreement with those given by the “cupferron'' method. Various modifications 
given in detail in the original paper are adopted in the presence of iron, titanium, and 
phosphdric acid, but aluminium and the rare earth metals exert no effect upon the 
results obtained. T. J. W. 


APPARATUS, ETC. 

Chemical Analysis with Ultra-Filters* L. Moser and KittL (Ohem.-Zeit., 

1920, 44, 687-638.)-—The ultra-filter of Zsigmondy (Zeitschr. anal Chem., 1919, 68, 
2418) is valuable in analytical work for the collection of colloidal precipitates or 
hydrosols, but not for general analytical work. The constant attention of the 
operator is necessary to avoid, on the one hand, contact of the precipitate with the 
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rubber joint ring, and, on the other, the running dry of the precipitate, which causes 
the formation of cracks through which the washing liquid passes uselessly. To 
remove the precipitate in the prescribed manner by means of a spatula and brush 
was not always possible; in the case of colloidal bismuth and silver the last traces 
hEid to be removed with moderately strong nitric acid. If the precipitate is allowed 
to dry it is very difficult to remove it from the filter. 0. E. M. 

Apparatus for the Uniform Addition of Small Proportions of one Gas to 
another. R. Hezgrer. (ChenL-ZeiU, 1920, 44, 658-659.)—Ammonia generated from 
slaked lime and ammonium chloride in a round fiask heated by a mercury bath 
passes off to a mixing column filled with beads, at the bottom of which the other gas 
is admitted. On its way it passes a manometer and capillary. In communication 
with the flask is a U-tube containing mercury, which opens or closes the oblique 
mouth of a tube supplying gas to the burner heating the bath, so that as the pressure 
of the ammonia increases the flame is diminished, and vice versa. The capillary is 
chosen in accordance with a simplified form of Poiseuille’s law, V = KH, in which V 
is the volume of gas passing in c.c. per second, H the difference of pressure, and K a 
constant for the capillary and the gas. This is determined for a given value of H, 
obtained by raising or lowering the oblique<ended tube, by absorbing the issuing 
gas in acid, titrating back, and calculating to c.c. per second. The constants of a 
range of tubes are determined. The method is applicable to other gases. 

0. E. M. 

Air-Oven Thermo-Regulator. H. M. Atkinson. (J. Soc. Chem, hid., 1920, 
39, 298t.) —A U-shaped tube has one limb connected with a bulb in the oven, whilst 
the other limb is closed with a stopper through which passes a short length of glass 
tube. The U-tube contains a quantity of mercury, and a float, having a capillary tube 
at the top, is placed in the limb carrying the stopper and glass tube, the capillary 
extending upwards into the latter. Gas is admitted through a side tube on this limb, 
and passes between the shoulder of the float and the lower end of the glass tube, 
and thence through the latter to the burner. As the pressure in the bulb in the oven 
increases, the mercury in the U-tube is gradually forced from one limb to the other, 
thus raising the float until the shoulder comes into contact with the end of the glass 
tube. The gas supply to the burner is thus shut of^ but a small by-pass may be 
arranged by making a hole in the side of the float; the diameter of the capillary then 
controls the amount of gas passing through the by-pass. The lower end of the glass 
tube and the shoulder of the float may be ground to make a gas-tight joint, or a 
mercury seal can be provided at this point. W. P. S. 

Fischer's Viscosimeter. (Chem, Zeit, 1920, 44, 622.)—A new form of 
viscosimeter is described which is suitable for determining the viscosity of the most 
viscid liquids under constant conditions of temperature, etc. It consists essentially 
of an inner tube, at the base of which is a tap, and which is surrounded by a 
water-jacket similar to an upright Liebig’s condenser. A thermometer is fixed 
in this water-jacket, and there is a second thermometer in a side tubulure which 
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communioates with the inner tube through the wall of the condenser. Water at the 
required temperature (usually 60° to 80° G.) is run through the condenser tube, and the 
efflux velocity of the liquid is measured by the time required for an aluminium or brass 
bulb to fall between two marks on the inner tube. The difference between the 
temperature of the beating water and of the liquid in the inner tube was found to be 
a constant of 4° G. For use with the aluminium bulb the apparatus is standardised 
upon chemically pure glycerol at 58° G., whilst, in the case of the brass bulb, the 
standardising solution is prepared by mixing 25 grms, of potato flour with 350 c.c. of 
water at 50° G., adding 50 c.o. of f'o potassium hydroxide solution, and allowing the 
liquid to stand until cold. It is then heated to 70° G., introduced into the inner 
tube, and cooled to 58° G. by means of water in the jacket at 62° G. 

G. A. M. 


4 * 4 ^ 


REPORT. 

Report on the Work of the Government Analytical Laboratory and 
Assay Office, Cairo, Egypt, during the Period 1913-1919. A. Lucas.— 
During the period covered by the Report, from 5,000 to 6,000 samples were examined 
annually. The analytical work comprised chiefly the examination of materials 
of all kinds from almost every Government Department, special war work for the 
Army, and investigations, etc., for the police and Ministry of Justice. There was 
also a considerable amount of advisory and consultative work, and during the last 
few years research work has taken a definite place in the programme of the 
Department; several papers by members of the staff of the Laboratory have been 
published in The Analyst. Every endeavour has been made to employ Egyptians 
as far as possible in the Laboratory, etc., and they now form more than 85 per cent, 
of the staff. W. P. S. 
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REVIEWS. 

The Manufacture, Repining and Analysis of Animal and Vegetable Oils, Fats, 
AND Waxes, including the Manufacture of Candles, Margarine, and 
Butter. By Geoffrey Martin, D.Sc., Ph.D., F.LC. London: Crosby, 
Lockwood and Son* Price 12s. 6d. net. 

This volume, despite its somewhat ambitious title, consists of little more than 
200 pages, and is stated in the Preface to be written for “practical men, industrial 
chemists, and manufacturers.*’ The amount of condensation necessary to compresa 
so extensive a subject within such limits is so extreme as seriously to prejudice its 
practical value. Thus, it is obviously next to hopeless to attempt, as the author does, 
to describe the manufacture and analysis of butter in ilve pages, of which two are 
taken up with tables of tests for colouring matters. Even more futile is it to essay the 
description of the chemistry and technology of margarine in seven pages, three of 
which are devoted to trade statistics. 

It is a little difficult to see what good end can be served by this species of pr6cia 
writing, except, indeed, as a popular exposition of the subject for the general reader, 
which is in this case specifically disclaimed. 

One of the defects which arises from this attempt is the lack of coherence and 
proportion between the various sections of the subject. For example, the chapter on 
the hydrogenation of oils, occupying some thirty pages, is of quite disproportionate 
length when compared with the rest of the book. Incidentally the space in question ia 
chiefly taken up with the text of patent specifications, without, in many oases, any 
accompanying explanatory matter, and without attempt at arrangement or classifica¬ 
tion. The insertion of chapters on the treatment of waste rags, and the manufacture 
of fish meal, is surely somewhat irrelevant, especially in view of the exclusion of so 
much matter of primary importance to the subject. 

The portions of the book devoted to the chemistry of the oils and fats are brief 
and sketchy, and show the patchiness previously mentioned. Further, a good deal of 
the data appears to have been obtained from obsolete publications. Thus, in the two 
pages which are all that can apparently be spared to the chemical composition of the 
oils and fats, the substance clupanodonic acid^ the characteristic fatty acid of the 
fish oil group, which was discovered in 1906 by Tsujimoto, is omitted from the table 
of fatty acids; and, although fish oils are mentioned in many places, there is apparently 
no reference to this distinguishing component either as fatty acid or as a glyceride. 

Such an omission, although greatly to be deplored, might conceivably be due to 
inadvertence, but, unfortunately, there are not a few similar instances. Thus, tho 
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table on page 4 contains tnargario acid/* long ago shown to be a eutectic mixture 
of palmitic and stearic acids, and omits daturic acid, isolated by Meyer and Beer in 
1912. Further, eerotic acid is given an odd number of carbon atoms (27 instead of 
26), and several fatty acids are included which have never been obtained from natural 
oils and fats, while elaaostearic acid is stated to have the formula Cj^H 3 q 02 , whereas 
this was shown by Kametaka in 1903 to be erroneous. 

In the section on analysis, confined to eleven ipages, there are many similar 
instances of errors and omissions which are even less excusable. On page 151, the 
epecific gravity of beeswax is given as lower than that of palm oil, while, further on, 
the titer of fats is defined as the melting-point of their fatty acids—a statement 
which is incidentally contradicted on the same page. 

After all that has been written on the desirability of a uniform temperature for 
recording the refractive index of oils and fats, resulting in the virtually unanimous 
Agreement of the figure of 40^ C. as the most suitable, the statement is made on 
page 152 that the refractive index of oils is usually determined at 60° C/' 

Similarly in the description of the Polenske value—erroneously spelt with an 
Aoute accent over the final e —one is still directed to “ take a few fragments of 
pumice,*’ notwithstanding that this very statement has been pilloried many times in this 
journal and elsewhere. 

On page 162 are given percentage yields of insoluble bromides from oils without 
any mention of the conditions under which these were obtained, which, of course, 
vitally affect the figures. Similarly, the Maumene test is stated to be made with 
concentrated sulphuric acid,** with no further indication of strength. 

In spite of much recent work on the “ Valenta test,” this is dismissed in two or 
three lines as a test for butter only, no mention being made of its general application. 
Further, the strength of the acetic acid on which the temperature figure entirely 
depends is not mentioned otherwise than as ** glacial,** which has been shown to be 
useless as a definition for this test. 

In the section on butter, no mention is made of the Kirschner or even of the 
Polenske test in determining the purity of butter fat, but it is stated that the iodine 
value is “ particularly useful in detecting adulteration with coconut fat.** 

There are several misprints and other signs of hurried proof correction, but these 
are of small moment compared with the foregoing inaccuracies. 

Although, therefore, the book may present features of interest to the technical 
reader, it is scarcely possible to recommend it from the chemical and analytical 

standpoint. • P. J. PiiVEii. 

% 

Dictionary op Explosives. By Arthur Marshall. Pp. xiv+lo9. London: 

J. and A. Churchill, 1920. Price ISs. net. 

The present volume is Mr. Marshall’s third publication on the subject of 
explosives. It is a careful compilation on the composition, and certain of the 
properties, of about four hundred explosives. The subject-matter is restricted almost 
entirely to industrial explosives, which are more or less complex mixtures. The 
military explosives, which are either single chemical compounds or simple mixtures, 
are dealt with at length in Mr. Marshall’s other works. 
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Explosives of foreign origin are included, but the explosives described are almost: 
entirely those which are or have been in practical use, The many hundreds which, 
have been proposed, but have failed to pass the test of actual performance, are not 
mentioned unless of special historical interest. 

The dictionary is divided into three sections. The first contains a classification 
of explosives according to the purposes for which they are intended to be used; the. 
second, which constitutes the principal part of the book, gives short descriptions of 
the explosives arranged in alphabetical order; and the third section is a list of the. 
separate ingredients, with an indication of the explosives in which each occurs. 

Many of the descriptions are necessarily somewhat vague, on account of the 
reticence of manufacturers to disclose the composition of their products. This ia 
especially noticeable in regard to the American explosives, for many of which the 
only information available is a statement of the type to which they belong. 

Within its somewhat restricted range, the volume contains a large amount of 
information, and should prove of considerable value as a work of reference. It is 
well printed, and no typographical errors have been observed. The style of binding 
is, however, not such as to produce a good impression, and the price seems very high 
for the size of the book. 

W. L. Tuknek. 



DECEMBER, 1920. 


Vol. XLV., No. 637. 


THE ANALYST. 


PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 


ORDINAEY MEETING NOVEMBER 3, 1920. 

Held at the Chemical Society's Booms, Burlington House, Mr. Alfred Smetham, 
President, in the chair. 

Certificates were read for the first time in favour of Messrs. Urban Aspey, 
Herbert Corner Eeynard, B.Sc. (London), A.I.C., Edwin Burnhope Hughes, B.Sc. 
(London), A.I.C., Harry Jephcott, M.Sc. (London), A.I.C., Arnold Lees, A.LC. 

A Certificate was read for the second time in favour of Mr. T. K. Chose, B.A. 
The following was elected a Member of the Society: Mr. Udolphus Aylmer 
Coates. 

The following papers were read: “ The Gravimetric Estimation of Bismuth as 
Phosphate and its Applications in Ore Analysis," by W. R. Schoeller, Ph.D., and 
E, F. Waterhouse; “ The Time Factor in Saponification," by Percival J. Fryer, F.I.C.; 
“The Position of Analytical Chemistry in France," by Victor Cofman, B.So.; 
“ Apparatus for Collecting Samples of Water at Great Depths," by W. T. 
Burgess, F.I.C. 


^ ^ 

THE GRAVIMETRIC ESTIMATION OF BISMUTH AS PHOSPHATE AMD ITS 
APPLICATION IN ORE ANALYSIS. 

By W. R. SCHOELLEE, Ph.D., and E. F. WATERHOUSE. 

{Bead at the Meeting^ November 3, 1920.) 

This paper is the result of an investigation into the analytical chemistry of bismuth, 
in the course of which we elaborated a slightly modified method for estimating the 
metal as phosphate. As pointed out by Moser in his monograph, “ Die Bestimmungs- 
methoden des Wismuths'' (Stuttgart, 1909), the phosphate process is the most 
advantageo^s form of bismuth estimation; bismuth phosphate, BiP 04 , is of definite 
composition; it forms a white, heavy, crystalline precipitate resembling lead sulphate, 
quite insoluble in water and in very dilute nitric acid, depositing and filtering quickly, 
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unchanged by ignition, and not readily reduced. In spite of these advantageSi the 
method does not appear to have found a place in any English textbook. It has 
been studied by Stabler and Scharfenberg (Ssr., 1906, 38, 8862), Salkowski (iWd„ 
38 > 8943), Moser {Zeitsch. anal, Chem., 1906, 46 , 19), and Stabler {Cham, Zeit^ 1907, 
31 , 616). Salkowski adds 5 c.c. of 25 per cent, phosphoric acid to the hot, moder* 
ately acid nitrate solution free from hydrochloric acid or chlorides, which have a 
solvent effect on bismuth phosphate. Stabler and Scharfenberg use a 10 per cent, 
solution of trisodium phosphate, enough of which is added to neutralise nearly all 
tbe nitric acid present in the solution; they state that disodium phosphate may 
also be used, but in this case the final volume of the liquid, if rather acid at tbe 
start, may become inconveniently large. These directions make it plain that a very 
large excess of precipitant is used, especially as chlorides are stated not to interfere 
provided sufficient sodium phosphate is added. Moser, on the other hand, adds 
only a very slight excess of ^ diammonium phosphate solution to the liquid containing 
no chlorides and as little free nitric acid as possible. Stabler almost neutralises the 
nitrate solution with trisodium phosphate, using rosolic acid as an indicator. This 
very brief survey will suffice to show a marked variation in the procedure adopted 
by different investigators for the precipitation of bismuth phosphate; moreover, their 
views as to the solubility of the precipitate in dilute nitric acid would appear not to 
be the same, and some of the directions for adjusting the acidity of the solution are 
sufficiently vague to make experimentation necessary before confidence in the 
accuracy of the process is finally gained. We felt, therefore, that it might be useful 
to repeat the earlier work and, if possible, improve upon it. Working with pure 
bismuth nitrate solutions, we soon arrived at the conclusion that the quantitative 
precipitation of the phosphate was a matter of rather delicate adjustment: if the 
acidity was kept low, the liquid on being heated to boiling usually deposited a heavy 
erystalline precipitate of oxynitrate, to re-dissolve which it was necessary either to 
add a disproportionate amount of nitric acid or evaporate to small bulk. Again, the 
phosphate obtained from solutions containing but little nitric acid was rather bulky 
and flooculent, and appeared to lead .to slightly high results. If, on the other hand, 
the acidity was a little higher than necessajry to prevent deposition of the subnitrate, 
a small fraction of tbe bismuth failed to precipitate as phosphate unless an excessive 
quantity of alkaline phosphate was added. This fact would explain the use of 
trisodium phosphate by Stabler and Scharfenberg, As regards Moser’s practice— 
t.c., addition of a slight excess of ammonium phosphate over that required to react 
with the bismuth nitrate—we were unable, as a rule, thereby to effect complete 
precipitation. Further work led to the adoption of our modified process, which is 

from the drawbacks indicated abovei and has given consistently good results; 
the directions about to be given are precise enough to enable those unfamiliar with 
the method to apply it successfully. 

Authyrs* Method for Estimating Bismuth as P/mspfeaic.—The cold bismuth solu¬ 
tion, containing no chlorides and an indefinite amount of nitric acid in a total bulk 
of less than 100 c.o., is carefully treated with strong ammonia until a. slight per¬ 
manent precipitate is obtained. The precipitate, being formed in the cold, is not the 
crystalline oxynitrate, but a fiooculent basic nitrate which dissolves at once on addi- 
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tion of 2 0 . 0 . of strong nitric acid. The clear liquid is now heated to boiling and 
precipitated whilst boiling with a 10 per cent, diammonium phosphate solution con* 
tained in a burette. The addition should proceed very slowly at first (about ^0 drops 
per minute) to favour the formation of a ooarsely-orystalline precipitate; once the 
bismuth phosphate is thrown down, the remainder of the precipitant may be added 
more rapidly. It is advisable to stir the solution, as the beaker is liable to bump 
badly. A considerable excess of ammonium phosphate should be used, viz.: 


20 C.O. 

of 10 per 

cent. 

solution for 0*05 grm. bismuth. 

30 

f, 

»> 

9f 

0-1 

40 



99 

0-2 

50 

>• 


9* 

0-3 

60 



99 

0-4 to 0-6 „ 


When the required amount of precipitant has been added, the solution is diluted 
to 300—400 c.c. with boiling water and le^t to settle for ten to fifteen minutes on a 
hot plate or water-bath. The clear liquid is then decanted through a 9 cm. No. 40 
Whatman filter, or preferably a Gooch crucible; the precipitate is stirred up twice 
with a hot 3 per cent, ammonium nitrate solution containing a few drops of nitric 
acid per litre, transferred to the filter, the washing completed, and the precipitate 
dried and ignited gently. If a filter paper is used, the precipitate is detached as 
completely as possible, and the paper charred at low temperature in a porcelain 
crucible. Factor Bi: BiPOi® 0*6865. 

The method in its present form entirely obviates the formation of crystalline 
oxynitrate caused by deficiency of nitric acid, while the subsequent dilution of the 
liquid reduces the concentration of the nitric acid to a point where the last traces of 
the bismuth are precipitated by the excess of ammonium phosphate. The filtrate 
from the bismuth phosphate usually remains quite colourless on treatment with 
hydrogen sulphide; sometimes a faint coloration is produced, but the loss is alto¬ 
gether neglible (i.e., less than 0*0002 grm.). 

Authors^ Process for Estimating Bismuth in Ores ,—This process, which we are 
using in actual practice, consists in determining bismuth as phosphate after 
separating it from lead, arsenic, antimony, copper, and iron. Special attention 
is given to the quantitative separation of lead, which we effect by Clark’s method, 
i.c., precipitation of the bismuth by metallic iron, lead (and any tin present) remain¬ 
ing in solution (/. Soc, Ghem. Ind,, 1900, 19, 26). This is undoubtedly the most 
satisfactory practical method for the separation of the two metals. Galletly and 
Henderson, who tested it, found it to be “not only easily carried out, but also 
capable of yielding accurate results (Analyst, 1909, 34, 389); but, like the 
phosphate method for bismuth, it has not yet found its way into any of the standard 
textbooks. The separation of arsenic and antimony is carried out, as usual, by 
digesting the hydrogen sulphide precipitate with alkaline hydroxide and sulphide, 
any molybdenum present being also extracted. If the ore carries copper, the 
precipitated sulphides are digested with sodium cyanide, which dissolves copper 
eulphide; arsenic, antimony, and copper may be removed in one operation. 
Mercury, a rare constituent, is eliminated when the sulphides are treated with 
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nitrio aeid, in which the mercury compound is insoluble. The assay is carried out 
as follows: 

The ore (1 grm. or more, according to the bismuth content) is digested on a hot 
plate with strong hydrochloric acid; galena, if present, is thus decomposed without 
formation of lead sulphate. Nitric acid is then added, and the assay evaporated 
almost to dryness. The nitrates are again converted into chlorides by evaporation 
with hydrochloric acid; the residue is taken up with the same acid, and after 
moderate dilution with water, the gangue is filtered off and washed with dilute 
hydrochloric acid (1 : 10 water). The filtrate is precipitated with 1 to 2 grms, of 
pure, very fine iron wire (one foot of which weighs about 01 grm,), the action being 
allowed to proceed at boiling heat for ten to twenty minutes. The metallic sponge 
and excess iron are filtered off, washed with boiling water, returned to the beaker, 
and dissolved in hot hydrochloric acid and a few drops of bromine. When the 
metals have dissolved the solution is boiled till bromine is expelled, diluted, 
precipitated with hydrogen sulphide, and the precipitate filtered off and washed with 
acidulated hydrogen sulphide water. The sulphides are returned to the beaker 
and treated hot with freshly-made caustic soda and hydrogen sulphide, a freshly- 
made solution of sodium cyanide being added if copper is present. The residue 
from this extraction is filtered on the paper previously used, and washed with 
dilute sodium sulphide solution. The filter is then spread against the side of the 
beaker, the precipitate rinsed down, and the paper cleaned with hot dilute nitric 
acid (1 : 1). The washed filter is discarded, more nitric acid added^ and the assay 
evaporated until the sulphur has fused into a transparent globule. Bromine should 
on no account be used at this stage, or low results may ensue ; if nitric acid alone 
fails to decompose the sulphide completely, the presence of mercury is indicated. 
The sulphur is filtered off on a very small filter which is washed with dilute nitric 
acid; the filtrate, which should occupy less than 100 c.c., is now ready for the 
phosphate precipitation. 

If a preliminary test proves lead to be absent, the iron precipitation is omitted 
and the filtrate from the gangue treated with hydrogen sulphide. If copper and the 
metals of the arsenic sub-group are known to be absent, the hydrogen sulphide 
precipitate is dissolved at once in nitric acid for the precipitation of the bismuth as 
phosphate. 

Besults of Test Analyses .—A number of ores were assayed by us according to the 
method described above, with the following results : 

Ore A contained As, Sb, and a little Pb. 

Bi (as BiOOl): 4’63; 4*62 per cent. 

Bi (as BiP 04 ): 4*64; 4'70; 4*72 per cent. 

Ore B contained Pb, Cu, and As. 

Bi(a8BiOCl): 15*83; 15*70; 15*71 per cent. 

Bi (as BiP 04 ) • ; 15*82 ; 15*83; 15*86 per cent. 

Ore C contained wolfram and very little copper. The filtrate from the gangue waa 
treated with hydrogen sulphide, the precipitate dissolved in nitric acid, and the 
solution precipitated with ammonium phosphate. 
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Bi (aa BiOOl): 34*15 per cent. 

Bi (as BiP 04 ) : 34*05; 34*09; 34*03 ; 34*17 per cent. 

Ore D contained small amounts of As, Sb, and Pb. 

Bi (as BiOCl): 20*17 per cent. 

Bi (as BiP 04 ): 20*01; 20*05 ; 20*21; 20*13 per cent. 

Summary and Conclusion .—A modification of the method for the gravimetric 
estimation of bismuth as phosphate is described, the directions being made 
sufficiently explicit to render the method easily applicable even if the operator has 
only an occasional determination to make. A process for the estimation of bismuth 
in ores is also described in detail; in this the bismuth is removed by iron wire, copper, 
arsenic, and antimony by extraction of the sulphides with sodium cyanide and 
sulphide, and the bismuth sulphide converted into and weighed as phosphate. 

As a result of our experience with the above process we endorse Moser^s opinion 
of the phosphate method—viz., that in the great majority of cases it should 
prove the most advantageous method, and be accorded first place in the textbooks. 

Tiik Sill John Ca.ss TEcniNiOAL Institute, 

Aluuate. 


Discussion. 

Mr. C. E. Bahks said he had considerable experience in the analysis of bismuth 
in metals and ores, usually carried out by weighing on a tared filter paper as bismuth 
oxychloride. 

In the first place, it should be remembered that bismuth ores are often very 
complex, containing most of the common metals, and sometimes silver, gold, tungsten, 
molydenum, tellurium, etc. He h§d had an opportunity of trying the separation of 
the bismuth with iron wire, and found that if carried out as directed, it is very useful 
as a satisfactory separation from lead and tin, both of which may lead to inaccuracies, 
whether the bismuth is estimated as phosphate or oxychloride. 

The estimation of small quantities of bismuth—say, under 0*25 per cent.— 
may be made colorimetrically by precipitation as oxychloride, with subsequent 
solution of the precipitate in sulphuric acid, and dilution to known volume, small 
portions being taken, with the usual addition of potassium iodide, for the colour test 
in order that the tint shall not be too strong. 

He asked the authors what their experience had been when treating the 
sulphuretted hydrogen precipitate with cyanide. He had found that in some cases, 
and more particularly if tin is present, a tendency for the bismuth sulphide to wash 
through the filter, but this seems to be prevented if the precipitate is given a final 
wash with hot water before washing back into the beaker for digestion with cyanide. 


4lb iilb 
TJf 
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THE POSITION OF ANALYTICAL CHEMISTRY IN FRANCE. 

By L. COFMAN, B.Sc. 

(Bead at the Meeting^ November 3, 1920.) 

Let me say at once that the present article deals solely with the professional side 
of the subject* Information regarding recent development and progress in Analytical 
Chemistry can be gathered easily from periodicals devoted to it, but one looks in vain 
for enlightenment concerning the conditions under which the profession is carried on. 
Such conditions are, nevertheless, important, even from a purely scientific point of 
view, for they react on the quantity and quality of original work done, especially 
in a branch of science where the bulk of the research is done by the rank and file. • 

Education. 

One of the chief drawbacks to a satisfactory organisation of the analytical 
profession in France is the lack of an institution devoted entirely, or mainly, 
to its teaching. Chemistry is taught in the Science Departments and in a number of 
Institutes of Applied Chemistry attached to various Universities throughout the 
country. Such are the Institutes of Applied Chemistry of Paris, Lyon, Nancy^ 
Lille, Toulouse, Clermont-Ferrand, the Electrochemical Institute of Grenoble, and 
the School of Chemistry of Bordeaux. Training in Analytical Chemistry is also 
given in the Higher Schools of Pharmacy and in the Municipal School of Physics 
and Chemistry of Paris. The Pasteur Institute, the National Agronomic Institute, 
and various other bodies have courses devoted to more or less specialised branches 
of Chemistry. 

The training received by the student natufally varies greatly from place to 
place. At the Institute de Chimie Appliquee of Paris, a three years’ course is 
provided, at the end of which a degree of “ ing^nieur-chimiste is conferred on the 
candidate who has successfully passed the examinations, one at the end of each year. 
This Institute will no doubt play in future a more imporliant part than it has done so 
far in chemical education. The premises which it occupies at present bear a not very 
flattering testimony to the esteem in which Applied Chemistry was held in France 
before the war. Students and apparatus are crowded together in a set of irregular 
buildings entirely unsuited for such use. Fortunately the lessons of the great war 
have not been all unheeded. The University of Paris, realising the great importance 
of Applied Chemistry in modern life, has decided to move the Institute from its old 
site at 3, Bue Michelet, to more spacious premises at the centre of the University 
grounds, Bue Pierre Currie. The new building is rapidly being completed, and 
provided with all necessary modern appliances and with every comfort for the 
studenta 
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The Titles of “Chimibte-Analysts/* “ Chimistb-Expbbt/* and 
Pharmaoien-Chimiste.** 

None of the educational bodiea so far mentioned confers a degree in analytical 
chemistry, and the title of chimiste-analyste *’ is fully as much abused in France as 
its equivalent is in England. The profession includes : 

(i.) Chemists employed in the various laboratories in connection with the 
repression of frauds, or who occupy other official positions. 

(ii.) Those placed on the list of experts to the Courts of Justice, who may 
be called as advisers in chemical matters. 

(iii.) Analytical and consulting chemists with private laboratories, of whom 
there are relatively few. 

(iv.) Pharmacists in business who undertake certain kinds of analytical work, 
especially of a biological character. 

Following the insistent efforts of M. Jazeneuve, a law was passed in 
creating a title of ** chimiste-expert du Government.*’ The jury examining for this 
qualification is composed of teachers from the higher colleges which impart chemical 
training, and of members of a Permanent Technical Committee attached to the 
Ministry of Industry and Commerce. The law provides that special courses in 
analytical chemistry shall be instituted at certain Universities for training candidates 
already possessing an advanced knowledge of chemistry. The “ chimistes-experts ” 
exercising the profession previous to the legislation could obtain the new title on 
showing that they possessed an adequate qualification. 

A recent bye-law (June, 1920) creates a post of pharmacien-chimiste ** in the 
Army, obtained by competition before an examining jury. The duties of the 
pharmacien-chimiste in peace-time include the analysis of foods and water supplies, 
and the assay of drugs and chemicals intended for military hospitals. In time 
of war they would be placed in charge of the Army Chemical and Toxicological 
Laboratories. 

Professional Associations, Periodicals. 

There is much similarity between the French and the English chemical 
associations. Thus the Soci4t4 des Chimistes-Experts de France corresponds to the 
Society of Public Analysts and other Analytical Chemists, and the Soci4t6 des 
Chimistes Fran 9 ais has more than one point in common with the Institute of 
Chemistry as modified of late. 

The first-mentioned Society aims at bringing together all those who are, or 
intend to be, nominated as chimistes-experts ” to the Courts of Law. Its official 
organ is the Annales des Falsifications. No special qualificatictos are required for 
membership. The Society was formed in 1912, and two years later had acquired 
over 600 members (the total number of chemists inscribed on the expert-lists is 
about 1,000). The following list gives the occupation of the members, and is 
interesting as showing approximately the proportion of different kinds of “ analytical 
chemists.** 

* This Act, ;pending the promulgation of further bye-laws and regulations, has remained without 
practioal application so far. 
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Government officials (chemists employed in municipal laboratories, etc.) 187 

Military (pharmacists in the Army, Navy, and Colonies). 66 

Chemists, free. 79 

Pharmacists, civil .153 

Various (industrials, doctors, engineers) . 26 

Total 511 

The other and more recent Association, the Societ6 des Chimistes Fran 9 ais, 
was intended to include all chemists of French nationality. It is divided into an 
industrial and an analytical section, the members being further classed in different 
categories according to qualification and experience possessed. The Annates de 
Chimie Analytique has become the organ of the Society, which has at present some 
460 members. Both the above societies are making numerous efforts to improve the 
social and material conditions of the analytical chemists. 

The Oboanisation in Connection with the Rei'bession of Fkauds. 

Special legislation for the inspection of pharmaceutical and allied products 
existed in France at an early period (law of 21 Germinal, year XL), but the first 
important modern legislation for the protection of the public from adulterated food 
was passed in 1905. This and subsequent bye-laws instituted various services for 
the purpose. The inspection of foodstuffs, beverages, and products for agricultural 
use is entrusted to officials nominated by the prefect (the county representative of 
the Home Office). These officials, of which there are some 1,000 throughout 
the country, occupy the ranks of police inspector, veterinary, county, or municipal 
agents. Their payment consists of a fixed small fee per sample taken in addition to 
travelling expenses. A certain number of Syndicates provide the authorities with 
experienced agents at their own expense. A chief inspector and fourteen county 
inspectors are charged with the control of this organisation. 

Of the four identical samples sealed by the agent at an inspection, throe are 
retained for subsequent reference and one is forwarded to an official laboratory. 
There are forty such laboratories maintained by different towns or counties. The 
Government also contributes to their upkeep by an amount depending on the 
number of samples analysed annually. This is fixed at 1*75 analyses per 1,000 
inhabitants, which gives a total of 70,000 analyses carried out yearly in the whole 
of France. 

The most important of the above-mentioned laboratories is the Laboratoire Centrale 
d*Analyse des Mati^res Alimentaires, of Paris. It is almost elegantly maintained, 
and consists of seven principal laboratories: two of these are devoted to the analysis 
of wine, carried out in a very thorough manner; two others are allotted to oils and 
fats, and the rest to other articles of food. An important part of the work consists 
in the testing of new analytical methods. If these are found more reliable than the 
ones already in use, circulars are sent out rendering their employment compulsory in 
all official analyses. 

For the analysis of certjain classes of products there exist special laboratories ; 
for instance, the Laboratoire des Produits R6sineux at the University of Bordeaux and 
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the Laboratoire des Conserves de TArm^e, the latter for the supervision of preserved 
meat and fish. 

The surveyance of drugs and similar products is quite distinct from that of food. 
Pharmacies, dispensaries, and mineral water factories must be inspected yearly by a 
pharmacist nominated by the prefect on the recommendation of the local Faculty, or 
School, of Pharmacy. Drug stores, perfumeries, and other premises where medicinal 
or hygienic preparations are sold, are also subject to inspection. The analysis of 
suspected materials is carried out in laboratories attached to the Schools of 
Pharmacy, but placed under the supervision of the Ministry of Agriculture. Twenty 
such laboratories exist in France. The one in Paris is naturally the better organised. 
In addition to the analysis of drags and chemicals there is a bacteriological section 
for the testing of the germicidal power of disinfectants, the adequate sterilisation of 
surgical dressings, etc. Further, a large amount of research is always in progress. 

Other Laboratories. 

The Municipal Laboratory, attached to the Prefecture de Police of Paris, devotes 
much of its activity to food analysis, biological examinations, and physiological 
testing for private individuals, at a nominal fee. It possesses more extensive 
accommodation, but is less conveniently arranged than either of the previously 
described laboratories. 

At the Institute des Arts et Metiers there is a Department corresponding to the 
National Physical Laboratory of Teddington; its Chemical Section undertakes the 
testing and assaying of lubricating oils, alloys, and other industrial products. 

Finally may be mentioned the Laboratoire d^Essais de Semences for the testing of 
seeds, and the Institute Pasteur for biological examinations. 

It will be seen from the above<outIined description of French institutions that the 
work carried out in England by the Public Analyst is divided in France amongst 
several organisationa This division of labour has its disadvantages, and overlapping 
cannot be avoided, for instance, in the case of substances, such as olive oil, which are 
used both as food and for pharmaceutical purposes. But one undoubtedly good point 
is the official testing and unification of analytical methods, which would render im¬ 
possible the promulgation of orders or regulations which cannot be carried out 
such as the recent Cocoa Order of the Food Controller, which set a limit to 
the amount of shell allowable, without indicating the method to be followed for its 
estimation. 

Discussion. 

Mr. Cribb said that the Beport of the Eighth International Congress of Applied 
Chemistry contained a series of papers on the methods adopted for dealing with 
adulteration in Canada, the United States, and most of the Western European 
nations. From Mr. Cofman's paper it would appear that no noteworthy advances 
had been made in France, either in legislation or administration, since the date 
of that Congress. 

The most important of the French laws relating to adulteration were, however, 
passed as recently as 1905, and, as there was a central executive, more likely to be 
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better md more uniformly administered than was possible with the worn-out laws 
in force in this country. 

In two directions the French system was ahead of ours. They could take 
samples from the wholesale dealer and manufacturer, and the judge was allowed the 
assistance of a scientific expert in difficult cases. There was some reason for hoping 
that before long our more or less obsolete legislation would receive the attention of 
the Government, and such papers as that of Mr. Cofman and those to which he 
referred, would afford very useful suggestions. 
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STATUTORY STANDARD FOR GHEE. 

By T. K. ghose. 

In view of the fact that ghee is an important article in the Indian dietary, and that 
it is difficult to purchase good ghee at the present time, it has become necessary to fix 
a standard for the genuine article. Ghee may be described as clarified butter—z.c., 
butter fat from which moisture, casein, and other constituents, except butter fat, 
have been removed. The literature regarding the composition of ghee is very 
meagre. European textbooks deal with butter fat, whereas Indian ghee consists 
essentially of fat from buffalo milk, though there may be a slight admixture of butter 
from cow's milk. Richmond, Bolton, Revis, Trimen, and others have published 
work on ghee {Analyst, 1910, 36 , 343; 1911, 36 , 392; 1913, 38 , 242). 

Investigations into the composition of Indian ghee have been carried on in the 
Corporation Laboratory for a number of years. Genuine samples of ghee, derived 
from individual animals as well as from herds, have been analysed, and the results 
recorded in Tables I. and II. Altogether 67 samples from individual buffaloes and 
66 samples from herds were analysed. The minimum Reichert-Wollny value 
obtained was 29*2 and the maximum 42*0, the average being 34*f5. The minimum 
of 29*2 was obtained in only one case out of 233, the next minimum being 30. In 
judging the quality of a commercial sample of ghee the Reichert-Wollny value 30 
was adopted as the standard for purity. In October, 1918, a conference of the 
chemists of Calcutta was held, and the question of a standard for ghee discussed. 
It was decided that a sample of ghee would be declared as pure when the Reichert- 
Wollny value was 30 and above, and no sample would be regarded as adulterated 
under the Act unless it was below 28, and provided the other tests corroborated. 
The Corporation standard of 30 was reduced to 28, at the suggestion of one of the 
members of the conference, in consideration of accidental admixture with cows’ ghee. 
It may be stated here that the English standard for butter fat, adopted by the 
Ministry of Agriculture and the Society of Public Analysts, is 24, though no statutory 
standard has been laid down. 
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Table I. 

Besults of Analysis of Samples of Buffalo Ghee made m the Laboratory from 
, Milk of single Buffaloes, 


Serial 

Number. 

M.-pt. 

Keicbcrt- 

VVollny 

Value. 

Saponification 
V alue. 

Serial 

1 Number. 

M.-pt. 

Keichert- 

Wollny 

Value. 

Saponification 

Value. 

1 

35-5 

38-6 

237 

35 

36 

35*8 

236 

2 

35*5 

39-3 

238 I 

36 

37 

30 

230 

3 

36-5 

37-6 

235 j 

37 

37 

33 

235 

4 

36-8 

31-8 

230 i 

38 

36 

35-8 

237 

5 

34 

31-5 

230 i 

39 

36 

38-8 

237 

6 

3o*3 

34-5 

234 

40 

36 

38-9 

239 

7 

36 

34-6 

233 1 

41 

37 

37 

236 

8 

37-3 

354 

234 

42 

36 

35-6 

235 

9 

36 

30-5 

229 

43 

36-5 

34-3 

232 

10 

35-5 

331 

231 

44 

37 

32-7 

231 

11 

38 

33-4 

232 

45 

36 

36-2 

235 

12 

36 

42 

239 

46 

36 

35-9 

236 

13 

37 

362 

236 

47 

35 

40-6 

240 

14 

35 

39-9 

239 

48 

35 

39-9 

240 

15 

35 

41-9 

238 

49 

35 

39-2 

238 

16 

34 

40-6 

238 

50 

35-5 

39*5 

239 

17 

34 ! 

391 

237 

51 

36 

37 

238 

18 

35 

30 

229 1 

52 

36 

36*9 

234 

19 

36 

34-8 

234 

53 

36 

34-3 

: 233 

20 

35 

42 

240 

54 

37 

34-6 

1 233 

21 

35 

36-2 

236 

55 

: 36 

34-5 

i 234 

22 

36 

31-3 

230 

56 

35 

36*5 

! 235 

23 

36 

33 

231 

57 

35 

35-2 

1 235 

24 

37 

34-6 

232 

58 

35-5 

36-1 

i 236 

25 

37 

34 

233 

59 

36 

341 

i 235 

26 

36 

35-7 

235 

60 

34 5 

38-7 

j 236 

27 

36 

35-7 

234 

61 

365 

31*7 

230 

28 

37 

30-4 

227 

62 

36 

34-5 

! 233 

29 

35 

32 

233 

63 

i 36 

34*8 

j 232 

30 • 

36 

31'8 

231 

64 

; 37 

30*1 

1 227 

31 

36 

31 

231 

65 

1 37 

30*2 

i 226 

32 

36 

32-7 

232 

66 

j 36 

30*8 

! 229 

33 

37 

36-1 

235 

67 

1 36 

30*8 

; 227 

34 

36 

37-2 

237 


i 

1 

1 _ 


1 

J_ 
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TABIiB II. 

Besults of Analysis of Samples of Buffalo Ohee made from Butter produced from 
Mixed Milk of several Buffaloes. The Samples were collected from Dairies in 
different parts of India. 


Serial 

Number. 

Butyro He- 
fractonieter 
Reading 
at 40" 0. 

Eeiohort- 

Wolliiy 

Value. 

Saponifica¬ 
tion Value. 

Serial 

Number. 

Butyro Ro- 
fraotometer 
Reading 
at 40" C. 

Reichert- 

Wollny 

Value. 

Saponifica¬ 
tion Value. 

1 


361 

234 

43 

42 

34-7 

233 

2 

_ 

38 

236 

44 

42 

36*3 

233 

3 

_ 

35 

233 

45 

42 

32-5 

230 

4 

_ 

39 

238 

46 

42 

33-9 

231 

6 

_ 

36 

236 

47 

41 

34-9 

231 

6 

42 

801 

228 

48 

41 

341 

230 

7 

42 

82-3 

233 

49 

41*5 

34*4 

232 

8 

42 

361 

236 

60 

41 

34-5 

234 

9 

42 

33-2 

230 

51 

42 

33-2 

232 

10 

42 

34-9 

232 

52 

41 

35*1 

234 

11 

42 

33 

233 

53 

41 

35 

230 

12 

42 

31-9 

230 

54 

41-5 

35 

235 

13 

42 

36-3 

235 

55 

42 

32-6 

230 

14 

42 

32-8 

230 

66 

42 

33-7 

231 

15 

41-5 

3G-2 

234 

57 

41 

36-1 

232 

16 

41-5 

351 

236 

58 

41 

35-9 

230 

17 

41 

34-6 

234 

59 

41 

36 

233 

18 

41-6 

35 

233 

60 

42 

311 

230 

19 

42 

31-1 

229 

61 

42 

31-2 

229 

20 

42 

32-6 

230 

62 

42 

304 

229 

21 

41-6 

35-7 

232 

63 

42 

30-6 

228 

22 

42 

33-6 

231 

64 

42 

32-6 

230 

23 

42 

33-7 

230 

65 

42 

31-1 

229 

24 

42 

32-7 

230 

66 

42 

30 

230 

25 

42 

29-8 

228 

67 

42 

33-8 

231 

26 

42 

31-6 

229 

68 

42 

33-2 

231 

27 

42 

34-8 

231 

69 

41 

36-7 

234 

28 

41-5 

34-9 

232 

70 

41 

33-9 

232 

29 

42 

34 

232 

71 

41 

35-6 

234 

30 

42 

34 

230 

72 

41 

33-9 

231 

31 

42 

351 ■ 

230 

73 

42 

32-5 

231 

32 

42 

36 

233 

74 

42 

33-6 

232 

33 

42 

34-9 

231 

75 

42 

30-5 

229 

34 

42 

32-8 

229 

76 

42 

35-4 

231 

35 

41-5 

36-1 

234 

77 

42 

321 

230 

36 

42 

321 

230 

78 

42 

30 

228 

87 

41-5 

34-4 

230 

79 

42 

33-4 

230 

38 

41-6 

35-6 

231 

80 

42 

35-2 

230 

39 

42 

34-4 

230 

81 

42 

81-7 

231 

40 

42 

34-4 

232 

82 

42 

36-7 

233 

41 

42 

33-5 

230 

83 

42 

37-8 

236 

42 

42 

34 

236 

84 

41 

35-6 

233 



ohosb; statutory standard for gheb 


iAT 


Serial 

Number. 

But 3 rro Re- 
fractometer 
Reading 
at 40" C. 

Eoiohert- 

Wollny 

Value. 

j 

Saponifica- 
tion Value. 

1 

Serial 

Number, 

Butyro Be- 
jfractometer 
Reading 
at 40* 0. 

Beiohert- 

WoUny 

Value. 

Saponilioa- 
tion Value. 

85 

41 

35-3 

235 

126 

42 

32-9 

230 

86 

41 

36 

233 1 

127 

41-5 

30-5 

229 

87 

41 

33 


128 

41 

30-9 

228 

88 

42 

341 


129 

42 

30-5 

227 

89 

42 

36-2 



41 

32-1 

230 

90 

42 

32-6 


131 

42 

31-3 

230 

91 

42 

35 

234 1 


42 

29 

227 

92 

42 

301 



42 

30 

229 

93 

40 

30-7 



41 

31-2 

230 

94 

42 

36-3 

235 


42 

31 

230 

95 

41 

35 


136 

42 

31 

229 

96 

41 

37-6 

236 

137 

42 

30-3 

227 

97 

41 

36-7 

236 

138 

40 

31 

230 

98 

42 

32-8 

230 

139 

42 

31 

220 

99 

42 

32 

230 


42 

31 

230 

100 

42 

38-2 

236 

141 

42 

30-9 

227 

101 

40 

29-9 

228 

142 

41-5 

31-5 

229 

102 

42 

29-6 


143 

42 

31-5 

228 

103 

42 

29-4 


144 

42 

30*5 

229 

104 

42 

29 


145 

42 

32 

230 

105 

40 

32'6 


146 

40 

31 

229 

106 

42 

33-3 

232 I 

147 

41 

32-3 

230 

107 

41 

29-2 

HE 

148 

41 

34-6 

231 

108 

42 

291 


149 

41 

36 

231 

109 

40 

31-3 

229 

150 

42 

30 

227 

110 

42 

29-6 

228 ! 


42 

31 

230 

111 

42 

321 

231 i 

152 

42 

34-8 

233 

112 

42 

32-2 

ME 


40 

31-9 

230 

113 

42 

31 


154 

42 

32-3 

231 

114 

42 

32-8 

HE 


42 

32-8 

230 

115 

42 

34-6 

232 

156 

42 

33 

233 

116 

42 

35-4 

234 1 

157 

41-6 

30-4 

227 

117 

42 

33-9 


158 

42 

29*2 

226 

118 

42 

33-3 


159 

42 

30 

226 

119 

42 

32 

230 1 


42 

30*6 

228 

120 

40 

32-3 



42 

30-5 

227 

121 

42 

301 



42 

31-8 

227 

122 

42 

32-6 


B ilfl 

42 

30 

226 

123 

42 

32 

229 

164 

41-5 

31-8 

228 

124 

41-5 

31 



41-6 

30-5 

226 

125 

42 

32-6 

1 

231 

166 

42 

30-7 

226 


^ » 
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NOTE 


NOTE. 

The Editor desires to point out that the pages of the Journal are open for the inclusion 
of short notes dealing with analytical practice and kindred matters. Such notes 
are submitted to the Publication Committee in the usual manner. 


LOSS OP SPIEIT STEENGTH DUE TO EVAPOEATION. 

The following figures were obtained by measuring the loss of alcohol in spirit kept 
in a bottle lightly covered with a watch>glass, and having an exposed surface area of 
approximately 1 square inch. The determinations were made with spirit kept at 
65® F. and 80® F. respectively, and the sp. gr. determined in each case at 60®, F., 
the total volume of spirit being about 200 c.c. 


65® F. 80® F. 


Date. 

Sp. Gr. 

1 

{’roof Spirit. 

Los.s. 

i 

Sj). Gr. 


Proof Spirit. 

Loss. 

16/4/20 

954-05 

Per Cent. 

= 67-42 

Per Cent. 

1 

954-05 


P(*r (,'oiit, 
07-42 

Per Cent 

17/4/20 

954-35 

= 67-07 

0-35 

|i 

954-6 


66-77 

0-65 

19/4/20 

954-4 

= 07-01 

0-06 

!| 

954-7 


66 *(>5 

0-12 

20/4/20 

954-6 

= 66-89 

0-12 

i| 

955-0 


66-30 

035 

21/4/20 

954-6 

= 66-77 

0-12 

i' 

955-3 

= 

65-94 

0-36 

22/4/20 

954-9 

= 66-42 

0-35 

!i 

11 

955-6 

= 

65-58 

0-36 

23/4/20 

955-1 

= 66-18 

0-24 

i! 

955-9 


65-21 

0-37 

26/4/20 

955-5 

= 65-70 

0-48 

li 

950-2 

:=r 

64-85 

0-36 

27/4/20 

955-7 

= 65-46 

0-24 

ij 

956-5 

=: 

64-48 

0-37 

28/4/20 

955-76 

= 66-40 

0-06 

ll 

957-0 

= 

63-80 

0-62 

29/4/20 

955-8 

= 65-33 

0-07 

|! 

957-5 

s= 

63-23 

0-63 

30/4/20 

955-9 

= 66-21 

0-12 

li 

957-7 

= 

62-98 

0-25 

1/5/20 

966-2 

= 64-85 

0-36 

ii 

958-2 

== 

62-35 

0-63 

3/6/20 

966-6 

= 64-36 

0-49 

1! 

968-7 

= 

61-71 

0-64 

4/5/20 

5/5/20 

956-8 

= 64-11 

0-25 

I; 

i| 

959-2 


61-07 

0-64 

957-15 

= 63-67 

0-44 

tl 

1] 

959-6 


60-68 

0-39 

6/5/20 

957-6 

= 63-23 

0-44 

|- 

II— 

959-8 

= 

60-29 

0-39 


Total loss in twenty days ... 4*19 j} Total loss in twenty days 7*13 


L. Beiant. 

H. W. Haeman. 


24 Holborn Viaduct, E.C, 1. 


♦ 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Chemical Method for the Detection of a Previously Frozen Condition in 
Fruit. W. M. Dehn and M. C. Taylor. (/. Ind. and Eng. Cliem., 1920, 12, 977- 
979.)—Sugars exercise a protective action in fruit against freezing; cane sugar 
disappears in rotting fruit, and is transformed into invert sugar during the stages of 
ripening and over-ripening; cane and invert sugar are differently localised in the 
tissues of the fruit. The method described below makes use of the fact that freezing 
brings about a very rapid transformation of cane to invert sugar, resulting from the 
free mingling of cane sugar with inverting acids or invertase, or both. One half of 
the fruit to be examined is analysed directly, and the other half is frozen with 
ice and salt. Each sample of the fruit may be cut into halves, or, with very 
small fruit, two approximately equal samples may be set aside for the analysis. 
The directly analysed portion involves the estimation of invert sugar before and after 
hydrolysis; the frozen portion is also analysed for invert sugar before and after 
hydrolysis. In other words, the ratios of invert sugar to cane sugar before and 
after freezing are compared. In all cases the estimations are made by weighing the 
cuprous oxide formed after reduction. In the case of some peaches it was found 
that the freezing and thawing produced in fifteen hours three times as much inversion 
as storage for two weeks. By inspection of the values found for the percentage of 
inversion obtainable from the fruit before and after laboratory freezing, reliable 
conclusions may be drawn as to whether the fruit has already been subjected to 
cold storage or not, since the change brought about by freezing and storage will not 
be repeated by laboratory freezing, provided the first freezing was thorough and the 
laboratory freezing was not delayed too long. It will also be observed that not only 
cane sugar is inverted during rotting, over-ripening, rotting and freezing, but inverted 
sugar previously present or formed by inversion may be lost by chemical decomposi¬ 
tion, or by metabolism of the plant, or by yeasts and moulds. The method takes 
advantage of divergencies in the largest components of the fruit, since inversion 
subtracts from the cane sugar concentration and adds to the invert sugar concen¬ 
tration. H. F. E. H. 

Detection of Incipient Putrefaction in Meat. R. Strohecker. {Ghem. 
ZeiLy 1920, 44, 744.)—Six 300 c.c. Winkler oxygen flasks are charged each with 
5 grms. of sample and filled up with water at 40® C. They are incubated respectively 
for 0, 2 , 4, 6 , 8 and 10 hours at 23® C. Absence of oxygen after four to six hours, as 
shown by the Winkler method, indicates incipient putrefaction. Meat beginning to 
decompose (5 grms. in a 60 c.c. oxygen flask filled up with a nitrate solution contain¬ 
ing 3 mgrms. N 0 O 5 per litre) completely destroys the nitrate in two to four hours of 
incubation. Fresh meat requires much longer. Nitrite solution gives similar results. 
A method depending on the detection of amino acids by the ** ninhydrin ” reaction gave 
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less saiisfaotory results; methods based on the presence of other decomposition- 
products, as also on the concentration of hydrogen ions in fresh and decomposed 
meat) were unsuccessful For the detection of advanced putrefaction 10 grms. of the 
sample, with 1 o.c. of Schardner's methylene-blue solution, are incubated at 45^ C. 
in a 60 c.c. oxygen flask, completely filled with water and sealed. Distinct deoolorisa- 
tion in forty-five minutes indicates putrefaction. 0. E. M. 

New Dye for the Reeogrnitlon of Abnormal Milk. I. J. 0. de Vries. 

(Nederl, Tidschr. voor Melk-hygiene^ 1920, 83; through Chein. Zeit, 1920, 44, Bep. 
245.)—V. Slyke and Baker suggest the use of bromocresol purple (dibromo-o-cresol- 
sulphonphthalein) for the rapid detection of abnormal milk. The author has 
investigated their statements. On the addition of 1 drop c.c.) of the saturated 
aqueous solution of the dye to 3 c.c. of the milk, a coloration is developed: greyish- 
blue with normal milk, dark blue with a lower content of acid, and light green to 
light yellow with a higher content. The higher content of acid may be due to 
formation or addition of acids, acid salts, or formaldehyde, or too great a degree of 
pasteurisation. If the colour is bluish, the milk is from an inflamed udder, or is 
watered or deprived of cream, or alkali has been added. O. E. M. 

Concentration of Hydrogen Ions in Milk. J. Tillmans. {Chem, Zeit., 
1920, 44, 744.)—Although a normal raw milk may show increasing acidity by the 
Soxhlet and Hempel methods, its PH' remains constant. A normal milk will not 
pass the alcohol test if its PH' reaches 6 on the Sorensen scale. The alizarine test of 
Morres is nothing more than the alcohol test, with simultaneous estimation of PH'. 
It was shown that the acidity of fresh milk is due not to lactic acid, but to primary and 
secondary phosphates. The behaviour of boiled milk differs from that of fresh; 
either it undergoes a delayed lactic acid fermentation, or putrefies with production of 
alkaline bodies. Measurement of PH' was useless as a means of detecting neutralised 
milk, but specific conductivity determinations revealed addition of bicarbonate. 
Preservatives did not affect the PH', nor did removal of cream or addition of water 
up to 60 per cent. The reductase of Schardinger was the most sensitive to increase 
of PH', catalase the least, while the Storoh enzyme occupied an intermediate position. 
Tubercular and other diseases were not revealed by abnormal figures, and milk from 
goats and sheep gave the same results as cows' milk. 0. E, M. 

Estimation of Moisture in Beet-Sugar Factory Products. V. L. Aikin. 
.(/. J«d. and Eng. Chem,^ 1920,12, 979-981.)—A large number of results for moisture 
estimations of beet-sugar products are recorded, in which the method of mixing with 
sand is adopted. It is recommended that only sand be used which will pass a screen 
with 0*26 mm. perforations, the sand being previously digested in hot hydrochloric 
acid, washed and ignited. Twenty to twenty-five grms. of the sand are dried and 
weighed just previous to the estimation. Not more than 1 grm. of the material to 
be dxied is then added, together with 1 o.c. of water; the dish is placed on top of the 
oven until warm, and the contents then mixed for three minutes until a perfectly 
homogeneous mixture is obtained. The whole is dried at a temperature of 105^ G. 
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for six hours, and re-weighed until the loss in weight, after heating for a period of one 
hour, is less than 01 per cent. All weighings are made as soon as the temperature 
of the desiccator is within 2"^ C. of the temperature of the balance. Any determination 
which does not check within 0*2 per cent, should be repeated* H. F. E. H. 

Chemical Composition of Natural Rice and of Italian Polished Rice. 
G. Issogrllo. {Estratto dagli Atti della Beale Accademia delle Scienze di 
Torino^ 1919, 63, 731-744; through Ini, Bev. Scu and Prac, of Agric., 1919, 10, 
877-8.)—The author, with a view to contributing to the study of the most rational 
utilisation of cereals, has undertaken numerous investigations on the qualities of the 
following kinds of rice, specially with regard to their phosphatic constituents : 

I. Biso svestito rosso (red hulled rice), composed of homogeneous grains covered 
with a red skin and perfectly white inside; the red colour is fairly resistant to acids, 
but is entirely removed by alkalis, specially ammonia. II. Riso svestito bianco 
(white hulled rice), which stands cooking well, giving out the characteristic smell of 
this cereal. III. Riso hrillato perla (polished pearl rice), formed of small, transparent, 
heavy grains, slipping easily over each other ; stands cooking well, but does not give 
off any agreeable odour. IV. Biso mercantile raffinate (refined commercial rice), 
white, homogeneous, stands cooking badly, gives off no agreeable odour, insipid. 
V. Biso cremonese bianco (white Cremona rice), similar to IV. VI. Riso cremonese 
striato di rosso (red striped Cremona rice), used with V. in experiments by Professor 
Guareschi, in the course of which pigeons and fowls preferred white Cremona rice. 
VII. Riso bianco mercantile (white commercial rice), kind placed on the market in 
1918; has the organoleptic characters of milled rices with negative characters of 
appetibility. 

The following table shows the results of the analysis of each of these 7 qualities : 



I 

11. 

III. 

IV. 

V. 

VI. 

VII. 

Specific gravity 

1-444 ' 

1-426 

1-458 

1-430 

1-428 

1-438 

1*435 

Por Cent. 

Per Cent. 

Per Cent. 

Per Cent. 

Per Cent. 

Per Cent. 

Per Cent. 

Water. 

12-74 i 

13-22 

13-66 

13-28 

12-88 

12-65 

13-37 

Ash . 

1-48 i 

1-24 

0-87 

0-53 

0-59 

0-68 

0-57 

Fats. 

715 1 

2-08 

0-64 

0-58 

0-65 

0-77 

0-68 

Nitrogen . 

1-63 

1-37 

1-25 

1-27 

1-30 

1-51 

1-28 

Crude albuminoids ... 

8-67 

7-81 

7-12 

7-23 

7*41 

8-55 

7-29 

Cellulose . 

1-21 

1-16 

0-18 

0-22 

0-25 

0-32 

0-24 

Pentosans . 

0-35 

0-30 

0-06 

0-08 

0-12 

0*18 

0-10 

Starch. 

73-55 

i 73-20 

77-19 

78-08 

78-10 

76*95 

77-75 

Total phosphoric an¬ 
hydride P,Og 

0-84 

0-68 

0-26 

0-24 

0-38 

1 

0-46 ; 

0-29 

Phytinio phosphoric 
acid... 

0-485 

1 

i 0-435 

0-068^ 

0-056 

0-152 

0-188 

0-082 

Lecithinic phosphoric 
aeid. 

0-010 

0-008 

traces 

traces 


1 


Phosphoric acid pro¬ 
portional to 100 
parts of ash 

58 

1 

1 

1 ^ 

30 

45 

62 

67 

i 

50 
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The difference between hulled rice and milled rice is evident: the former is 
fairly rich in both mineral and organo-mineral phosphatic compounds, while the 
latter is poor in these constituents. Thus the amount of phosphoric pentoxide may 
be as high as 5 grms. per kgrm. in hulled rice, while it does not reach 1 grm. per kgrm. 
in refined polished rice ; lecithinic phosphoric pentoxide is entirely absent from the 
milled rice, while in hulled rice, in the form of phospholecithin, it is as much as 
0*1 grm. of lipoid per kgrm. 

It is also desirable to draw attention to the chemical affinity which exists 
between the phosphate derivatives and albuminous matter, from which comes the con¬ 
stant fact that rice rich in phosphates is also rich in albuminoids. 

COMPAKATIVE ANALYSIS OF 1 GRM. OF WhOLE BiCE AND OP 1 GRM. OF POLISHED RiCE. 


Whole Rice. 


Polished Rice 


Phosphorus 

Potassium 

Magnesium 

Sodium 

Calcium 

Iron ... 

Chlorine 


Per 1,000. 

!2*67B 

2*469 

0*865 

0*484 

0*266 

0*144 

0*115 


6*871 


Per 1,000. 

0*890 

0*690 

0*270 

0*210 

0*080 

0*070 

0*150 


All this confirms the argument of Professor Guareschi that polishing decreases 
the valuable nutritive elements in rice. 


Estimation of Sweetening Power. R. Pauli. 1920, 44, 743.) 

—This estimation has not hitherto been based on accurate methods, and the author out¬ 
lines an improved experimental psychological procedure, including the interpretation 
of the results obtained. The method depends on the comparison by tasting of a 
number of pairs of solutions, one member of each pair being a sugar solution of 
unvarying concentration, the other member one of a series of saccharin solutions 
varying by equal stages within fixed limits above and below the sugar solution in 
sweetness. The conditions of test must be rigidly laid down and observed, and a 
number of observers is necessary to eliminate personal error. 0. E. M. 

• BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Estimation of Aminoethanol and of Choline appearing in the Hydrolysis 
of Phosphatides. P. A. Levene and T. Ingvaldsen. (/. Biol, Ghem., 1920, 43, 
355.)—The following method is a modification of the one devised by Thierfelder and 
Schulze {Zeitsch. phystol, Chevi,, 1916, 96, 296). The ether-soluble acetone-insoluble 
egg lipoids are freed from white matter and hydrolised by boiling with 3 per cent, 
sulphuric acid for eight hours. After filtration the sulphuric acid is precipitated by 
barium hydroxide, the filtrate concentrated in vacuo and basic lead acetate added 
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until no further precipitation occurs. The precipitate is filtered of^ and e:Soe8e of 
lead removed from the filtrate by sulphuretted hydrogen, when hydrochloric acid is 
added, and the solution evaporated with water repeatedly to remove acetic acid. The 
residue is then extracted with absolute alcohol, filtered, evaporated, and the residue 
of mixed bases dissolved in water and diluted to 25 c.o. Of this solution 15 c.c. are 
evaporated on a water-bath to a small volume, mixed with excess of calcium oxide, 
and extracted by boiling for a few minutes with three 75 c.c. portions of dry acetone. 
After filtration the combined extracts are acidified with hydrochloric acid and 
evaporated in vacuo, the residue being dissolved in water and evaporated to 10 c.o. 
Excess of strong hydrochloric acid is then added to 9 c.o. of the aqueous solution, 
followed by 1*9 grms. of gold chloride. On standing in a desiccator over sulphuric 
acid large crystals separate, which, after recrystallisation from dilute hydrochloric acid, 
melt at 190-192° C., and contain 49*11 per cent, of metallic gold, the theoretical 
amount for aminoethanol gold chloride beinf; 49*17 per cent. The residue from the 
acetone extract is treated with water, filtered, the excess of hydrochloric acid and of 
calcium being removed by silver oxide and carbon dioxide respectively, treated with 
alcoholic picric acid solution, concentrated in vacuo, and allowed to cool in an ice 
chest. The precipitate of choline picrate is filtered off, and recrystallised from water, 
yielding long needles, having a melting point of 241-242° C., and containing 16*75 
per cent, of nitrogen, comparing well with the theoretical value of 16*86 per cent. 

T. J. W. 

Estimation of Oiastatic Power. E. I. Rosenblum. (/. Soc. Ghem. Ind., 
1920, 39, 311-313T.) —The difference in hydrogen ion concentration of starches due to 
the presence of acid salts renders the estimation of diastatic power untrustworthy. 
The diastatic power is at a maximum when the digesting solution has a faintly acid 
reaction towards methyl-red but is alkaline towards methyl-orange. This condition 
may be secured by the addition of 0*5 per cent, of ammonium dihydrogen phosphate 
to the solution. The diastatic power Is estimated as described by Harrison and Gair 
{Phann. J., 1900, 94, 6). Twenty c.c. of a solution, containing 0*1 grm. of malt 
extract, are added to a starch solution, containing 1 grm. of dry starch per 80 c.c. of 
water, which has been prepared by boiling and cooling to 46'^ G.; the mixture is kept 
at 46° C. for thirty minutes, a few drops of 20 per cent, sodium hydroxide solution are 
then added, the mixture diluted to 100 c.c., and titrated with Fehling’s solution. 
This titration is termed ; a further titration of a 1 per cent, malt extract alone 
gives T^, a measure of the sugar originally contained iu the extract. The formula 

9531 ^ gives the diastatic power. ^ p g 

Estimation of the Saccharogrenic Power of Diastatic Preparations. K. 

Oshima. {J, Ind. and Eng, Chcm,, 1920, 12, 991-993.)—The author criticises 
adversely the Lintner method for the estimation of diastatic power, together with the 
Ling modification as adopted by the Institute of Brewing. He states that in the 
Ling modification there is no accurate agreement with the Lintner scale, since the 
quantity of enzymes and production of sugar do not give an exact proportion ; par- 
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ticnlarly is there a noticeable difference when the production of sugar is too much or 
too little. To obviate these difficulties, Sherman and his associates proposed a 
method which depends upon the gravimetric estimation of copper oxide. The method 
is, however, for that reason too troublesome for routine factory work. The author 
then describes his own method as follows: In the case of a solid sample, it must be 
first extracted with distilled water for three hours at room temperature. From 1 to 
10 grms. of the sample are usually extracted in 100 c.c. of water. If the enzyme is 
too concentrated, the solution is further diluted with a known amount of distilled 
water. Ten c.c. of the extract or the diluted extract are put into a fiask containing 
100 c.c. of 2 per cent, soluble starch solution, which has been placed in a water-bath 
kept at 40*^ 0., the contents of flask are mixed, and the flask is allowed to remain in 
the bath for thirty minutes. At the end of that period, 10 c.c. of « sodium hydroxide 
are added at once to stop further enzymatic action. Graduated quantities of the 
digest are then poured into a series of test tubes, each containing 5 c.c. of Fehling's 
solution; and the tubes are placed in a boiling water-bath for ten minutes, the tubes 
being shaken once during that period. The smallest quantity of the digested starch 
solution which just reduces 6 c.c. Fehling’s solution is determined. It may be more 
convenient to use at first only two or three tubes containing quantities of the digest 
within wide regions of variations, so as to determine the approximate concentration 
of the digest to be used. The Lintner value according to tables and formulse 
appended was then calculated from the amount of digested starch solution which 
will just jreduce 5 c.c. of Fehling’s solution. Experiments are described from which a 
culture of Aspergillus oryza and an extract of malt were used, and it is claimed that 
the method is very convenient for experimental studies on various diastatic products, 
taka diastase, etc. It may also be used for the study of the influence of alkalinity, 
acidity, antiseptics, salts, etc. Results of experiments are also described in which a 
temperature of 50° C. is used for the enzyme action. H. F. E. H. 

Note by Abstractor.— The above methbd appears to possess no advantages 
whatever over the Lintner tube ’’ method or the Ling modification thereof, nor does 
the author appear to be aware that the amount of maltose formed is only a linear 
function of the diastase, when means are taken to keep the starch conversion within 
the limits of Kjeldahl’s law of proportionality. This is provided for both in the 
Lintner method and in Ling’s modification. 

Colorimetric Estimation of Histidine in Protein. M. T. Hanke and 
K. K. Koessler. Biol Chem,, 1920, 43, 527.)—From 1 to 3 grms. of protein are 

mixed with 60 c.c. of 20 per cent, hydrochloric acid and hydrolysed by boiling for 
twenty-eight hours. Volatile matters are removed by distillation m vacuo at 60° C., 
and the residue finally dried in vacvo at ^° G. for one hour. The residue dissolved 
in 100 c.c. of water is treated with excess of calcium oxide and 50 c.c. of 90 per cent, 
alcohol, and then distilled in vacuo at 40° G. to remove ammonia, alcohol, etc. The 
residual solution is filtered and the precipitate washed with large volumes of hot 
water. To the alkaline filtrate is added a slight excess of hydrochloric acid, the 
liquid evaporated to dryness, dissolved in 18 o.c. of 37 per cent, hydrochloric acid, 
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diluted to 100 c.c., and heated on a water-bath; 100 c.o. of hot aqueous 15 per cent, 
phosphotungstio acid are added, and the mixture allowed to digest for thirty minutes. 
It is then left to cool slowly, and hnally for three days in an ice-bath. The cold 
solution is filtered rapidly, the residue well washed with 200 c.c. of an ice-cold 
solution containing 3*3 grms. of hydrochloric acid, 15 grms. of phosphotungstic acid, 
and previously saturated with histidine phosphotungstate. The precipitate is 
dissolved in just sufiicient SN sodium hydroxide, filtered, and diluted to 1,000 c.c. 
This solution is used for the colorimetric estimation as previously described (/. BioL 
Chem., 1919, 39. 497). 

Histamine and tyramine both yield a similar pink colour with^phenyldiazonum- 
sulphonate, but are never present in sufficient quantity in non-putrid protein matter 
to affect the estimation of histidine. 

Several tables are furnished giving results obtained by the above method with 
various proteins, and the effect of the presence of other amino-acids upon the 
estimation. T. J. W. 

Colorimetric Estimation of Histamine in Proteins. M. T. Hanke and 
K. K. Koessler. (J. Biol. Chem., 1920, 43, 543.)—The dry solid is hydrolysed 
without preliminary treatment,, but hydrated tissues are mixed with sufficient alcohol 
to give a final alcoholic strength of 75 per cent., a few drops of acetic acid added, 
and the mixture heated on a water-bath for two hours. After cooling and filtering, 
the residue is washed with 95 per cent, alcohol, and the alcohol evaporated from 
both residue and filtrate. The dry solid is hydrolysed, purified, and converted into 
histamine phosphotungstate by the methods described for histidine (see previous 
abstract). The phosphotungstate precipitate is suspended in a large volume of hot 
water, treated with excess of saturated barium hydroxide solution, and digested 
for one hour on a water-bath. After cooling, the solution is filtered, the filtrate 
freed from excess of barium by the careful addition of J sulphuric acid, the mixture 
filtered hot, and evaporated to dryness. From the residue, by a complicated series 
of reactions and colorimetric determinations, for which the original paper must be 
consulted, the percentage of histamine is determined. Experiments are described, 
showing that histamine is quantitatively precipitated by phosphotungstic acid, by 
silver nitrate and by baryta, and is extracted to the extent of 96 per cent, by a mixture 
of chloroform and methyl alcohol. T. J. 

Adamkiewicz Protein Reaction and a New Colour Test for Glyoxylic 
Acid. ^ W. R. Fearon. {Biochem. J., 1920, 14, 548.)—The work described in this 
paper was designed to find a satisfactory method for the colorimetric estimation 
of tryptophane, and the nature of the aldehydes concerned in the Hopkins-Cole 
and Rosenheim reactions in order to decide the glyoxylic acid-formaldehyde 
controversy. 

The reagent used for the glyoxylic acid test is a 1 per cent, solution of 
pyrogallol in pure concentrated sulphuric acid free from nitrous contamination. 
This will keep in satisfactory condition for a few days only. On adding a trace of 
glyoxylic acid and gently warming, a deep blue colour gradually develops, which 
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becomes carmine on dilution with water, and again blue on the addition of sulphuric 
acid in excess. With the aliphatic aldehydes the reagent gives various shades of red. 

The author concludes as a result of this work that the Hopkins-Cole test is due 
to glyoxylic acid, while the Eosenheim reaction depends upon the presence of 
formaldehyde. 

The following qualitative test for tryptophane and the indoles is given: the 
reagent is a 10 per cent, solution of salicyl aldehyde,in alcohol free from acetone. 
To the liquid under examination is added excess of strong hydrochloric acid, 4 or 5 
drops of the reagent, and the tube is gently warmed for a few minutes. One drop of 
10 per cent, hydrogen peroxide is then added and the warming continued, when 
tryptophane yields an intense blue colour, skatole gives a deep purple, while indole 
produces a bright carmine. Care must be taken not to add excess of hydrogen 
peroxide or the colours will be destroyed. T. J. W. 

Proximate Analysis of Hardwoods : Studies on Querrus Affvifolia. 

W. H. Dore. (/. Ind. and Eng, Chem.., 1920, 12, 984-987.)—In a previous paper 
(Analyst, 1919, 44, 299) the author has described methods for the analysis of wood, 
and given the results of three coniferous woods and two hardwoods. It was then 
shown that the procedure succeeded with coniferous woods, but not with hardwoods, 
owing to the fact that Kdnig’s 72 per cent, sulphuric acid method for lignin does not 
give reliable results for the woods of the broad-leaved trees. In the present paper 
the author employs the gaseous hydrochloric acid method of Konig and Becker (J, 
Soc. Chem, Lid., 1919, 38, 530a). This method is described in detail, for which the 
original paper should be consulted. The composition of oak wood was found to be 
that given in the following table, the figures in all cases being the average of two or 
more determinations. 


Composition of Live Oak Wood {Quercns Agrifolia). 


Constituent. 

Aii-*lry Hasis. 
Per Cent. 

Loss on drying 

4-20 

Benzene extract ... 

0-50 

Alcohol extract 

4-83 

Soluble in cold water 

8-66 

Soluble in cold 5 per cent, sodium hydroxide ... 

18-71 

Cellulose... 

45*48 

Lignin ... 

20*25 

Pentosans not otherwise accounted for 

1*89 

Mannan (residual) 

— 

Galactan (residual) 

1*49 

Total 

... 100*51 


In this table the first five groups of substances represent extraneous matter removed 
from the wood in the course of the purification process, while the last five groups 
represent substances contained in the residual purified tissue. The amounts obtained 
for each of the first five groups vary considerably with the manner in which the 
determinations are carried out, but the weight of purified residue remaining is in all 
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oases about the same. The purification treatment employed for the tissue of 
coniferous woods (successive extraction with benzene and alcohol) was supplemented 
with digestion in cold water and cold 5 per cent, sodium hydroxide solution. These 
treatments remove all adventitious substances, but do not injure either the cellulose 
or the lignin. The modified procedure conforms to the requirements of a satisfactory 
analytical scheme, in that it accounts for all of the material of the wood, yields the 
maximum amount of main constituents free from impurities or degradation products, 
avoids overlapping of constituents, and overlooks no constituents of importance. 

n. F. E. H. 

ORGANIC ANALYSIS. 

Estimation of in Cineol Essential Oils. C. Kleber and W. F. von 
Rechenberg*. (/. prak, Chem,, 1920, 101, 171-176.)—A method which may be used 
for the estimation of cineol in eucalyptus oil depends on the determination of the 
solidifying point of the oil. Pure cineol solidifies at 1*2° C. The following table 
gives the solidifying points of eucalyptus oil containing various amounts of cineol : 


Cineol, 

Solidifying 

Cineol, 

Solidifying 

}»er Cent. 

Point. 

^ ]»ei* Cent. 

Point. 

100 

1 *2° 

82 

- 8-0° 

98 

0-3® 

80 

- 9*2° 

96 

-0-7“ 

78 

-10-3° 

94 


76 

-11-5“ 

92 

-2-7'’ 

74 

-12-8<* 

90 

- 3-8° 

; 72 ; 

-14-1” 

88 

-l-B" 

! 70 

-15-4° 

86 

-5-8° 

68 : 

-16-7° 

84 

- G-O® 

1 



Normal eucalyptus oils do not contain less than 70 per cent, of cineol; in the 
case of oils containing less than this quantity it is advisable to add 50 per cent, of 
pure cineol before determining the solidifying point, and to make a correction sub¬ 
sequently for the quantity added. W. P. S. 

Estimation of Creatinine. E. Vautier. (Ann. Chim. anal, 1920, 2, 300- 
305.)—The following modification of the picric acid method is suitable for the 
estimation of creatinine in “ concentrated bouillon ” and similar preparations. From 
0*25 to 3 grms. of the substance, according to the probable amount of meat extract 
present, is evaporated with hydrochloric acid, and the residue taken up with boiling 
water, and filtered through a moistened filter to remove fat, etc. The filtrate is 
again evaporated to dryness on the water-bath, with the addition of a few drops of 
concentrated hydrochloric acid, and the mass frequently stirred to prevent the 
crystals of sodium chloride which separate enveloping some of the liquid containing 
creatinine. The dry or nearly dry residue is cooled, treated with 10 c.c. of water, 
and then with 15 c.c. of picric acid solution (1*2 per cent.) and 8 c.c. of 10 per cent. 
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sodium hydroxide solution, shaken, and, after five minutes, made up to 500 o.c., and 
the oreatinine estimated oolorimetrioally. For this purpose the colour may be com¬ 
pared with that of a ^ solution of potassium dichromate in a layer of 8 cm. in depth. 
This coloration is matched approximately by the following amounts of creatinine : 

Creatinine, 

mgrma. ... 2 5 8*0 3*6 4*0 4*5 50 5*5 6 0 6*5 7*0 8*0 9*0 10*0 12*0 15*0 20*0 

Depth of 

liquid,cms. 18*0 14-6 11*5 9*9 9*6 8*6 7*7 7*2 6*7 6*3 6*5 4*8 4*2 3*6 2*8 2*2 

The intermediate values may be obtained by interpolation. C. A. M. 

Microchemical Identiflcation of Cyanic Acid. R. Fosse. (Gomptes rend,, 
1920, 171, 635-637; 722-723.)—Oyanates, when heated with water and ammonium 
chloride, yield urea, which may be identified by means of xanthhydrol. Characteristic 
crystals are obtained when 0*005 grm. of silver cyanate is boiled with 5 c.c. of water 
and the solution then cooled. A blue coloration is obtained when 1 mgrm. each of 
silver cyanate, potassium chloride, and crystallised cobalt acetate are ground 
together in a porcelain basin ; the colour is destroyed by water, but re-appears when 
alcohol is added* Cobalt thiocyanate has also a blue colour, but it is insoluble in 
amyl alcohol, is not decolourised by dilute acids, and gives a red coloration with 
ferric salts, and may thus be distinguished from the blue potassium cobalticyanate. 

W. P. S. 


Sensitive Form of the Lieben Iodoform Reaction. R. Kunz. (Zeitsch, 
anal. Chem., 1920, 59, 302-303.)—The test consists in warming 10 c.c. of the solution 
between 50®~60° C. with 1*5 to 2 c.c. of 1 in 10 sodium hydroxide solution, about 
0*15 grm. of potassium iodide, and 0*2 grm. potassium persulphate. A solution con¬ 
taining 1 drop of alcohol in 100 c.c. water gives a turbidity after ten minutes. 

0. E. M. 

Distillation of Petroleum, Petroleum Residues, or other Oils immiscible 
with Water. H. Offermann. {Ghem. ZeiL, 1920, 44, 773-774.)—Wet steam is 
used at ordinary pressure instead of the superheated steam, with or without 
reduction of pressure, prescribed by Engler. Cracking is thus avoided, and 
laboratory and refinery results are brought to the same level Steam from a 
conical flask is conveyed upwards, with partial condensation, to a dip tube passing 
through the tubulure to the bottom of a weighed retort, the neck of which rises to an 
adapter attached to a Liebig condenser. The charge of oil, 500-1,000 grms., having 
been heated to boiling, the steam is passed through at such a rate that at the 
beginning the distillate consists of 25 per cent, water, and 75 per cent, oil, in the 
middle 50 per cent, of each, and towards the end 75 per cent, water and 25 per cent, 
oil. Comparative results from a petroleum residue show that lower sp. gr. and 
flash-point of the fractions produced, a higher proportion of pitch and loss, and 
production of pitch of higher melting-point and greater insolubility in benzene, 
accompany the use of steam superheated to 250-400® C. 0. B. M. 
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INORGANIC ANALYSIS. 

Estimation of Carbon Dioxide in Alkali Bicarbonate containingr Car¬ 
bonate. W. Hartmann. {Zeitsch, ami Chem,, 1920, 69, 289-297.)—The substance 
equivalent to 01-0*3 grm. bicarbonate, together with small pieces of pumice and 
short lengths of 2 mm. bore glass tubing, is placed in a boiling-tube, 15 x 3 cm., 
closed by a 4-hole rubber stopper. This carries a 200° C. thermometer and an inlet 
tube, both reaching the bottom, and also a tap-fiinnel and cm outlet tube. Air freed 
from carbon dioxide by bubbling it through potash solution is drawn through the 
apparatus, and thence in succession through cooling bulbs, strong sulphuric acid in a 
washing bottle surmounted by a water-jacketed tube, a calcium chloride tube, 
a weighed potash absorption apparatus, and a calcium chloride tube, to a laboratory 
pump. After admission through the tap funnel of 7 c.c. of 70 per cent, glycerol for 
each 0*1 grm. of carbonate taken, the co*^tents of the tube are heated for ten 
minutes at 117^ C. for sodium bicarbonate or 114° C. for potassium bicarbonate. 
Air is now drawn through for thirty minutes at 90-100° C., and the potash bulb 
weighed. For the normal carbonate the temperature is raised to 180°-190° C. for 
live minutes, 2 drops of water are added, and heating continued for five minutes. 
Air is drawn through for thirty minutes at 150° C. before weighing. Any ammonia 
present can be estimated by rendering the sulphuric acid alkaline and distilling. 
Anhydrous normal carbonate, especially sodium carbonate, requires beating at 
180-190° 0. for forty minutes, with addition of 2 drops of water every two minutes. 
The table of results shows that although normal carbonate, especially potassium 
carbonate, gives off considerable quantities of carbon dioxide at 115-120° C., the 
bicarbonates at these temperatures give results agreeing with theory. With 
bicarbonates, high and low results respectively are produced by the admixture of 
salts which promote dissociation, and an excess of normal carbonate. The method is 
only applicable to bicarbonates alone or in admixture with non-electrolytes. 

O. E. M. 

Determination of Carbon Monoxide in Air contaminated with Motor 
Exhaust Gas. M. C. Teague. (/. Bid. and Eng, Chem., 1920, 12, 964-968.)—-Motor 
exhaust gas is found to contain the following constituents ; carbon dioxide, carbon 
monoxide, oxygen, hydrogen, methane, traces of unsaturated hydrocarbons, and 
some unburned gasoline; there are also present water and varying amounts of oil- 
smoke particles. The iodine pentoxide method for determining low concentrations 
of carbon mohoxide was investigated with reference to its use with dilute motor 
exhaust gas. The form of apparatus hitherto used was found to give appreciably 
higher results, owing to the presence of small amounts of unburned gasoline. A new 
apparatus was therefore devised, and is fully described and illustrated. All the 
interfering gases are first removed at the temperature of liquid air ( -190° G.); at 
this temperature liquid gasoline becomes a glass-like solid, while all the water, carbon 
dioxide, and probably all the unburned hydrocarbons are also condensed. The method 
is found quite satisfactory for determining carbon monoxide in small quantities in 
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the presence of gasoline vapour. A portable apparatus is also described and 
illustrated, which permits a determination to be made in fifteen minutes with 
an accuracy of 0 003 to 0‘005 per cent, carbon monoxide; this may be of use in 
exploring vehicular tunnels, garages, and other enclosed spaces. H. F. E. H. 

Separation of Iron from Aluminium by Precipitation as Prussian Blue. 
H. Hale and G. 0. Burr. {J. Amer, Ghem. Soc., 1920, 42, 2056-2058.)—The 
quantitative separation of iron from aluminium by precipitation as Prussian blue is 
not practicable, owing to the aluminium interacting with the excess of ferrocyanide 
to form a jelly which cannot be manipulated. The addition of acid retards, but 
does not prevent the formation of the jelly. Coagulation of the Prussian blue is 
effected by the addition of various salts, especially aluminium chloride; but, even 
after coagulation, quantitative filtration is impossible, although good results were 
obtained by centrifuging. C. A. M. 

Volumetric Estimation of Mercury, Iron, and Vanadium in the Same 
Solution. G. Hinard. {Ann. Ghim. anal., 1920, 2, 297-299.)—1. In the Highest 
Stage of Valency .—The solution of the throe metals in dilute sulphuric acid 
is treated with hydrogen sulphide, the mercuric sulphide separated and oxidised 
with bromine-water, the mercury precipitated as hydroxide, which is dissolved, 
without filtration, in potassium cyanide solution, and the excess of cyanide titrated 
with standard silver nitrate. The filtrate from the mercuric sulphide is boiled, and 
oxidised with bromine-water, the iron precipitated with potassium hydroxide, re¬ 
dissolved in hydrochloric acid, and reprecipitated. It is then dissolved in warm 
sulphuric acid, the solution cooled, treated with excess of potassium iodide, and 
the iron estimated by titrating the liberated iodine with standard thiosulphate 
solution. Another portion of the original solution is rendered just alkaline, the 
incipient precipitate redissolved in a slight excess of sulphuric acid, and the iron 
and vanadium estimated together iodimetrically, the titration with thiosulphate 
being continued in this case until the liquid becomes blue. The vanadium is then 
found by difference. II, In Different Stages of Valency,-The total quantities of the 
three metals are estimated as described above. Another portion of the original 
solution is treated with sodium chloride, which precipitates mercurous salts, and 
the mercuric salts are then precipitated with hydrogen sulphide from the filtrate. 
Iron and Vanadium .—(a) Absence of ferrous salts: Vanadic acid is estimated iodi¬ 
metrically as described, and a deduction made for the amount of thiosulphate 
corresponding to the iron already estimated. The vanadium, present as a vanadyl 
salt, is obtained by difference. (6) Presence of ferrous salts, absence of vanadates: 
The solution is treated, without prior oxidation with bromine-water, with potassium 
iodide. In this case the liberated iodine corresponds to the ferric iron. The ferrous 
iron is found by difference, whilst the total vanadium has been already determined. 

C. A. M. 


Determination of Nitrates in Soil. A. L. Whiting, T. E. Richmond, and 
W. R. Schoonover. {J. Ind. and Eng. Ghem., 1920, 12, 982-984.)—The method 
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suggests modifications in the Devarda method, and depends upon the oxidising 
action of sodium peroxide and the completeness of extraction of the nitrate with 
hydrochloric acid. The water-free samples from moisture determinations are placed 
in 400 c.c. shaker bottles, and 300 c.c. of approximately 0*5 per cent, hydrochloric 
acid are added* The mixture is then shaken in a mechanical shaker for one to three 
hours, and allowed to settle overnight. Five grms. of sodium peroxide are placed in 
a 800 c.c. Kjeldahl fiask. A 200 c.c. aliquot part of the acid soil extract is blown off 
into a graduated fiask, then poured on the peroxide, and the contents of the fiask 
boiled down to 20 to 25 c.c., or, if urea is present, to complete dryness. Two 
hundred c.c. of nitrogen-free distilled water are now added, together with 0*5 gr. of 
Devarda’s alloy (50 per cent, aluminium, 45 per cent, copper, and 5 per cent, zinc), 
and the mixture distilled for forty minutes, and collected in standard sulphuric acid. 
Sodium hydroxide of a strength such that 1 c.c. =0*5 mg. of nitrogen is used for 
titration. Bosolic acid or methyl red is the best indicator. Hydrochloric acid was 
selected as the best acid for extraction, a sclucion of 0*2 per cent, strength being very 
satisfactory where soils are not heavily treated with carbonates. Between the 
limits 0*2 and 1 per cent, the strength of the acid was found not to affect results. By 
the use of sodium peroxide an alkaline solution is left which expels the ammonia 
and leaves the proper conditions for reduction with Devarda’s alloy. The method 
determines only nitrate nitrogen, as confirmed by precipitation of the nitrate in the 
soil extracts with 10 per cent, nitron solution in 5 per cent, acetic acid, followed by 
an analysis of the crystals of nitron nitrate and the filtrate from the same. Slightly 
lower results are given by the Devarda method, when modified as described, than 
by the nitron method. The method has been successfully used on thousands of soil 
samples, and also been applied with satisfactory results to crop samples. 

H. F. E. H. 

Examination of the Methods used in Estimating: Phosphorus in Iron 
and Steel, Ores and Slag’s. H. Kinder. {Cheyn. Zeit.y 1920, 44, 692-693.)—-The 
magnesia method is slow, and for small quantities of phosphorus, inaccurate. The 
molybdate method was examined, and the results of Finkener, who dries the pre¬ 
cipitate at 105® C., and of Meinecke, who ignites to about 450® C., were confirmed. 
The presence of 1 per cent, of copper, 20 of nickel, or 5 of cobalt, is without effect, 
while 5 per cent, of chromium was doubtful. Tungsten takes down phosphorus, and 
the precipitate may be dried, dissolved in hydrochloric acid, oxidised with potassium 
chlorate, and the phosphorus determined as usual in the diluted filtrate. Molybdenum 
precipitates must be examined for phosphorus. Solutions containing vanadium should 
be reduced with ferrous sulphate or sodium sulphite before precipitation. Titanium 
causes the precipitation of some phosphorus ; the precipitate is fused with soda, and 
phosphorus estimated in the extract. Arsenic is partially precipitated as molybdate, 
unless the concentration of the nitric acid or of the solution is increased, or the 
precipitation carried out below 65"^ C. Beduction and volatilisation of arsenious acid 
by means of hydrobromic acid is the best method. For ores or slags the weight taken 
for analysis should be 5 or 10 grms. for 0*1 per cent. phoQphorus, down to 0*3 or 0*5 
grm. for 2 per cent* The liquid for precipitation should not exceed 150 c.c., and 
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contain not over 5 c.c* strong nitric acid. The temperature should be 60-70^ C., and 
50-60 C.C. molybdate solution should be used. Settling, hastened by shaking, must 
be complete before filtering. The reagents should be measured, and a control 
performed with them in glass vessels similar to those used in the analysis, while 
fusion of residues must not be carried out in platinum crucibles used for igniting 
magnesium pyrophosphate. For iron and steel, volumetric estimatiomis necessary 
in the works on account of its quickness, and is sufficiently accurate if based on 
gravimetric estimations of samples similar to those under test. 0. E. M. 

Estimation of Potassium as Perchlorate. G. P. Baxter and F, E. Rupert. 

(J. Amcr, Chem. Soc., 1920, 42, 2046-2048.)—Experiments described in detail show 
that in Baxter and Eobayashi’s method of estimating potassium as perchlorate 
(Analyst, 1920, 238), ethyl alcohol, denatured with 6 per cent, of methyl alcohol, 
may be used in place of absolute ethyl alcohol as the washing liquid, whilst 
the temperature is unimportant, if the washing liquid is saturated with the potassium 
perchlorate after the initial extraction, and the following modification of the method 
is used : The solution of the mixed potassium and sodium perchlorates is evaporated 
to dryness with a small quantity of perchloric acid, and the residue extracted with 
20 c.c. of denatured alcohol containing 0-2 per cent, of perchloric acid, and 
washed with two portions of 5 c.c. of the same solution. The first extract 
and washings are filtered through a tared platinum sponge crucible. The potassium 
chlorate is then dissolved in water, the solution evaporated to dryness with a small 
quantity of perchloric acid, and the residue transferred to the platinum sponge 
crucible by means of denatured alcohol which contains 0*2 per cent, of perchloric acid 
and is saturated with potassium perchlorate. This solution is made by dissolving the 
necessary quantity of potassium perchlorate in warm concentrated perchloric acid, 
and adding the solution to the alcohol. From 75 to 95 c.c. are used for washing the 
residue in the crucible at a temperature up to 20® C. C. A. M. 

Volumetric Estimation of Potassium. 6. Ajin. (Chem. Trade <7., 1920, 
67, 501.)—To 25 c.c. of a 2 per cent, solution of potassium sulphate or chloride, 
50 c.c. of 2N tartaric acid are added slowly, followed by 25 c.c. of ^ aqueous sodium 
hydroxide, the fiask being well shaken during the addition and for five minutes 
after. Twenty-five c.c. of 96 per cent, alcohol are run in very slowly with constant 
agitation, and the whole allowed to stand eight hours. The precipitate is filtered off, 
washed nine times with neutral 96 per cent, alcohol, transferred to a fiask and exactly 
neutralised to phenolphthalein by the addition of ^ sodium hydroxide in 96 per 
cent, alcohol. A known volume of aqueous sodium hydroxide is added until the 
precipitate is completely dissolved and the excess of the sodium hydroxide titrated 
with ^ hydrochloric acid. The volume in c.c. of sodium hydroxide used in dis¬ 
solving the precipitate, multiplied by 0'00471, gives the quantity of potassium oxide 
(K^O) present. T. J. W. 

Differentiation of Radium from Barium by Means of Iodic Acid. G. 
Denigbs. {Oomptes rend, 1920,171, 633-635.)—The crystals obtained when a drop 
of barium bromide solution is treated with a drop of iodic acid solution are quite 



APPARATUS, ETC. 


463 


different from those obtained under similar conditions from radium bromide solution 
The difference is particularly marked when the concentration of the bromide 
solutions does not exceed 0'03 per cent. W. P. S. 

Volumetric Methods for Estimating: Tin. J. G. F. Druce. {Ghem. News, 
1920, 44 , 173.)—The known methods were investigated. Titration of stannous salts 
in hydrochloric acid with standard iodine solution gave results agreeing well with the 
theory, and can be used for the inorganic stannochlorides and those of the aliphatic 
amines; most of the aromatic amines darken and obscure the end-point. Perman¬ 
ganate is satisfactory for use on fresh stannous solutions in sulphuric acid; a small 
quantity of sodium carbonate is added to prevent oxidation. O. E. M. 


APPARATUS, ETC. 


New Method of Measuring* the Velocity of a Current of Gas. J. Erlich. 

(An?i. Chim. anal., 1920, 2 . 289-297.—When a liquid flows under a pressure h, 
through a capillary tube, its velocity, v, may be represented by Poiseuille’s formula— 


where d represents the diameter of the 
L 

tube, I its length, and h a constant depending 
upon the nature of the glass of the tube and of 
the liquid. This law also extends to gases, but 
above a certain velocity (70 to 100 litres per 
hour) h increases more rapidly than the law 
indicates. When a gas escapes from a capillary 
tube at a velocity, f, it causes a difference of 
pressure h, apart from the tube. Since h is con¬ 
stant for a given gas and apparatus each value 
for 'v corresponds with a value for h which is 
always the same. An apparatus embodying this 
principle is shown in the accompanying diagram. 
A capillary tube ah is connected at its extremities 
with the limbs of a differential manometer w, the 
bulbs on which are intended to prevent the liquid 
reaching the capillary tube. The deviations of the 
level in the manometer are measured upon a scale 
graduated in tenths of a cm, In practice it is con¬ 
venient to construct a graph for a given apparatus 



and gas, showing directly the values of v corre¬ 
sponding with the deviations in level 1i. It is essential that the gas should be 
dry. Changes of temperature are corrected by means of the formula— 


V /273 + ^Y 
l.+-A;(^-«^) V273 + r; ' 

where t represents the temperature at which the gas was measured —f the tempera¬ 
ture of the determination, V the velocity read on the graph, V,. the true velocity, and 
k the ooeffioient of dilatation of the manometer liquid. C. A. M. 
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ABSTRACTS OF CHEMICAL PAPERS 


Laboratory Apparatus for Preparing Electrolytic Hydrogen. W. 0.. 
Palmer* (J. 8oc, Chem. Ind., 1920, 39, 316t.) —An unglazed earthenware pot, 3 by 
7 inohes, has three holes drilled in its closed end; vertical rows of small holes arc 
also drilled in the sides, and the pot is soaked in melted parafSn wax. A large sheet 
of parchment paper is wrapped round the pot so as to cover the rows of holes and is 
held in position with rubber bands. A cylindrical cathode of sheet nickel is fixed in 
the pot, the leads passing through glass tubes cemented in two of the holes in the 
closed end, and the pot is then placed in an inverted position in a vessel containing 
10 per cent, potassium hydroxide solution. A cylindrical anode of sheet nickel, pre-- 
viously immersed in concentrated nitric acid for thirty minutes is fitted in the vessel 
containing the electrolyte, a distance of about 0*3 inch being left between the anode 
and the parchment paper cover of the pot. The third hole in the end of the pot is 
fitted with a rubber bung and a delivery tube for the hydrogen. A current of about 
10 amperes may be used. W. P. S. 



Thermo-Regulator. J. F. King. (e7. Amer, 
Chem. Soc., 1920, 42, 2058.)—A simple device is shown 
to prevent the oxidation of mercury in a thermo-regulator 
owing to the formation of the small arc when the contact 
is broken between the mercury column and the adjust¬ 
able wire contact. In the accompanying diagram A 
represents the capillary of a regulator with a small 
bulb at a. A capillary pipette is passed down to fc, 
and a stream of an inert gas is introduced, to displace 
the air in the capillary, which is then sealed with a 
few drops of mercury at a. This mercury rises and 
falls with the movement of by but never falls down on 
to b. Any arc then formed between the wire and the 
mercury column at h will then be in an inert gas. In 
the case of an ordinary thermo-regulator, B, the same 
result may be attained by sealing the capillary with a 
drop of mercury at e. 

C. A. M. 


^ ^ * 1 ^ 


GOVERNMENT REPORT. 

Report of the Government Chemist upon the Work of the Government 
Laboratory for the Year ended March 81, 1920, with Appendices. Cnd. 881. 
(Price 8d. net. H.M. Stationery OflSoe.)—The total number of samples examined 
during the year was 368,898, an increase of nearly 80,000 over the number for the 
previous year. The principal increases were due to goods liable to Customs duty, 
such as wines, sugar, tea, and cocoa preparations, and are indicative of the revival 
of trade; at the same time, there was naturally a considerable decrease in the 
number of samples submitted by such Departments as the Admiralty, Air Ministry,. 
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and the War Department. Of the above total number of samples, 169,510 were 
examined at the outporfc ohemioal stations. 

Cmtoms and Excise: Beer, —The number of samples examined in oonneotion 
with the duty on beer was 25,489. Materials used in Brewing ; The samples of 
malt, corn, brewing sugars, and exhausted grains numbered 323, and the yeast foods 
and miscellaneous samples 72. Worts or Beer in the Unfinished Condition: As a 
check on the assessment of beer duty 8,890 samples drawn from fermenting vessels 
were analysed; 770 samples of beer, submitted as having become sour and unsale¬ 
able, were examined, and in most cases the beer was destroyed and the duty remitted 
or refunded. No evidence of dilution was found in samples of beer taken from the 
premises of publicans and other retailers. Non-alcoJwlic Beers, Herb Beers, and Beer 
Substitutes : Of 212 samples analysed, 81 were submitted as non-alcoholic beers, 
and 22 of these contained more than 2 per cent, of proof spirit. In one case the 
proof spirit exceeded 5 per cent. Of the remaining 132 samples (herb beers, ginger 
beers, etc.), 34 contained between 2 and 6 per cent, of proof spirit and 1 sample 
contained as much as 9*6 per cent. The importation of beer is still insignificant as 
compared with pre-war times, only 133 samples being examined. Examination of 
Beer and Breioing Materials for Arsenic: The number of samples tested, including 
beers, worts, malt, sugar, etc., was 969; of these, 5 were found to contain arsenic 
in excess of the limits suggested by the Eoyal Commission on Arsenical Poisoning. 
None of the samples of malt and sugar contained arsenic in excess of the limit, but 
the limit was exceeded in three instances out of 619 samples of beer and wort. 

Cider and Perry, —Forty-four samples of imported cider were examined, of which 
20 were classed as spirit preparations. Seven samples submitted by Customs and 
Excise ofiicers were found to be factitious; 7 samples of sour ciders, submitted for 
the purpose of obtaining remission of duty, were found to contain sufficient acid to 
render them unsaleable. 

Table Water Duty, —Of 20 samples of mineral waters analysed, 16 proved to be 
medicinal and 4 were liable to table water duty ; of 333 cordials, syrups, etc., only 10 
contained more than 2 per cent, of proof spirit, the highest amount being 11*3 per 
cent., and none of the 102 samples of so-called non-alcoholic wines contained more 
than 2 per cent, of proof spirit. 

Spirits : Fusel Oil, —Only 1 out of 19 samples of fusel oil from distilleries was 
found to contain more than the permitted proportion of proof spirit. Illicitly Dis¬ 
tilled Spirits: The analytical results afforded strong evidence that several of the 
16 samples analysed had been distilled illicitly. Duty-free Spirits, etc,: Only 16 out 
of 848 samples of wood and mineral naphtha submitted were found to be unfit for 
methylating purposes. For the purpose of controlling the use of duty-free methy¬ 
lated and other spirit in connection with manufacturing processes, 539 samples of 
recovered spirit, etc., were examined. There was a considerable increase in the 
number of applications in respect of claims for rebate on alcohol used in making 
medicinal preparations, and for permission to receive methylated spirit and other 
forms of duty-free alcohol for manufacturing purposes and research. 

Wines ,—The total number of samples examined in connection with assessment 
of Wine Duty was 143,544, an increase of over 45 per cent, on the number for 1914. 
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Sugary Glucose, and Saccharin, —The number of samples tested was 86,411 of 
sugar, 1,488 of glucose, and 321 of saccharin. In addition, 121 samples of imported 
substances likely to contain saccharin were analysed. 

Tobacco, —During the year the percentage of moisture was determined in 
10,234 samples, and the percentage of oil in 1,140 samples. The other samples ex¬ 
amined comprised tobacco for drawback, 13,797; tobacco stalks, 18,893 ; offal 
snuff, 12,020; unmanufactured tobacco, 765 ; miscellaneous samples, 943. 

In addition to the above the following number of samples were examined for 
this Department: Tea, 16,562; coffee and coffee substitutes, 1,527; cocoa and 
chocolate, 8,922; matches, 72 (no evidence of the presence of white phosphorus was 
discovered); medicines (under medicine stamp duty), 62 ; imports by parcel post, 
590; etc. 

Air Ministry^ —Four hundred and ninety-five samples, mainly alloys, were 
examined for the I)epartment, and special investigations were made on certain 
deposits found in the cylinders and piston heads of aircraft engines. 

Ministry of Agriculture and Fisheries, —The samples examined for the ministry 
of Agriculture and Fisheries, the Board of Agriculture for Scotland, and the 
Department of Agriculture and Technical Instruction for Ireland numbered 1,023. 
Imported Milk and Cream: Five samples of fresh milk and 2 of sterilised milk were 
analysed; all were free from preservatives, but one sample of sterilised milk was 
deficient in fat. Three hundred and forty samples of condensed milk and dried 
milk were tested; the percentage of fat in the samples of whole condensed milk 
varied from 6*4 to 12*2 per cent. All the samples were free from preservatives and 
there was no evidence of skimming. Eight samples of cream contained from 
8 to 10 per cent, of fat; preservatives were absent. Imported Butter: Only six 
samples were received ; they were free from foreign fats, but 2 contained more than 
16 per cent, of water. Of 267 samples of imported margarine, 5 contained more 
than 16 per cent, of water. Imported Cheese: The 37 samples of cheese analysed 
were all genuine. This ministry also submitted samples of sheep dips, rat poisons, 
oysters, fertilisers, insecticides, etc. Biver Pollution: In addition to the examination 
of 98 samples of river water and effluents, work was carried out in order to determine 
the nature and proportions of the toxic constituents which might be present in 
drainage from tarred roads. 

Ministry of Muriitions, —Amongst the samples examined for this Department 
were liquid fuel taken from a German tractor; salts and brines for the occurrence 
of potash and bromine; materials used in the recovery of potash from felspar, 
and dust in cement works flues. This dust was found to be rich in potash in 
a form readily available for use. Arrangements were made to extract radium 
from many thousands of luminous dials, gun sights, compass cards, etc., and 
practically all the radium present was recovered in a usable form and at compara¬ 
tively small cost. 

Ministry of Food, —During the year 3,073 samples were submitted; these 
included milk (fresh and condensed), jam, cheese, feeding stuffs, crude and refined 
oils, and edible fats. Many of the samples were taken in connection with the 
weekly supervision of factories under the control of the Ministry. 
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Mimstry of Health —Thirty-six samples of canned meat, condensed milk, and 
dried egg were examined. 

A description is also given of the work done for the Crown Agents for the 
Colonies, Geological Survey, Home Office, India Office, Inland Revenue, Post 
Office, Stationery Office, Board of Trade, Corporation of Trinity House, War 
Department, Office of Woods, Office of Works, London, and Office of Works, Dublin. 

Sale of Food and Drugs Acts. —The samples referred by magistrates under 
the Sale of Food and Drugs Acts of 1875 and 1899, and under Food Control Orders, 
numbered 121; these included 98 samples of milk, 8 of beer, 5 of whiskey, 3 of 
margarine, 2 each of butter, vinegar, and cream of tartar, and 1 each of ginger, 
gin, mustard, canned peas, camphorated oil, and sodium bicarbonate. Four of 
the samples could not be examined owing to their condition on receipt. The 
following are the particulars of the most important cases:— Butter: One sample 
contained foreign fat, and 1 excess of water, as alleged by the public analyst. 
Vinegar: Both samples consisted of artificial \inegar, as alleged. Cream of Tartar: 
The results agreed with those of the public analyst, who had found an excessive 
quantity of lead in the samples. Beer: The samples were referred in connection 
with proceedings under the Beer (Prices and Description) Order, 1919. In 1 case 
the original gravity differed from that found by the public analyst; in the remaining 
7 cases there was no information as to the finding of the public analyst. Whiskey 
a'nd Gin : The point in dispute for all the samples was the alcoholic strength, but it 
is not known whether or not the results were in agreement with those of the public 
analyst. In the case of the ginger alleged to contain spent ginger, the results did 
not agree with those of the public analyst. In the case of canned peas allied 
to contain copper, campBorated oil alleged to be deficient in camphor, mustard 
alleged to contain foreign starch, and sodium bicarbonate alleged to contain arsenic, 
the results agreed with those of the public analyst. In the 89 cases o^ milk 
samples in which certificates were issued the charges were as follows : In 26 sainples, 
added water; 45, abstraction of fat; 6, added water and abstraction of ; 2, 
presence of preservatives ; and 10, presence of dirt. In 7 cases the results were not 
in agreement with those of the public analyst. ^ ^ 

Fertilisers and Feeding Stuffs Act, —The samples under this Act were submitted 
by the Ministry of Agriculture and Fisheries in connection with /application by 
local authorities for the consent of the Board to take proceedings against the sellers. 
The 13 samples of fertilisers received consisted of basic slag, h£^r and fur waste, 
guano, and plant foods ; the 5 samples of feeding-stuffs consisted of feeding meals 
and poultry foods. W. P. S. 

^ ^ ^ ^ ^ 

REVIEW. 

The Oakbohydrates and Alcohol. By S. Rideal, D.So., F.I.C., and Associate 
(Industrial Chemistry). Pp. xv + 219. London: Bailli^re, Tindall and 
Cox, 1920. Price 12s. 6d. net. 

The publication of a series of books giving a general survey of the chemistry of 
industries will commend itself to all chemists, and to none more than to those 
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engaged in analytical chemistry. This is an age of specialisation, in which no 
chemical practician can possess a knowledge of all branches of chemical technology, 
and among the problems submitted to him, are frequently those connected with 
specific industries, so that unless he has some acquaintance with the requirements of 
these industries his reports may be practically without value to his clients. Dr. 
Bideal has set himself a heavy task to edit such a series of books, the success 
of which must depend entirely on securing the best specialists connected with each 
of the chemical industries. 

The principal subjects with which the present volume is concerned are Starch 
and its Derived Sugars, Manufacture of Sugar from Sugar Cane and Sugar Beet, 
Sugar Refining, Malting, Brewing, Wine Making, Potable and Industrial Alcohol, 
Vinegar, Acetic Acid, Acetone, and Glycerin. 

The sections contain some useful matters, but the text is marred by many errors 
and misstatements. This is the more regrettable in view of the fact that the book 
is written for the guidance of non-experts. Among these the following may be 
cited: Wheat is stated on one page to contain 65 to 65 per cent, of starch, 
and on another page its average starch content is said to be 68 per cent. It 
is not correct that the cheapest form of starch is that derived from potato, and the 
statement that wheat starch** is used as a paste for bill-posting,’* besides being 
inaccurate, may have the effect of giving undue prominence to the noble art cited. 
The title ** Cane Sugar *’ and Beet Sugar ” for the sections dealing with the manu¬ 


facture of sugar from cane and beet respectively is liable to revive the fallacy that 
8u|ar from the two sources differs. Goldthorpe barley is a broad-eared, not narrow- 
eaied, two rowed barley; it belongs to the variety Hordeum zeocriton^ not Hordetm 
di^ichum. The statement that by the malting process ** ttie insoluble starch of the 
grain is converted into soluble fermentable sugar ** is one we might expect to find in 
a bc»k written in the eighteenth century. 

I’ossibly the reason that the production of maltose in Belgium did not prove a 
commercial success was that the product was not entirely maltose, being made with 
malt ixiract. The statement that the percentage of maltose in commercial glucose 
(understanding thereby liquid glucose) generally exceeds that of dextrose is not the 
invariable rule. 


Our critieism of this book must of necessity be severe, for it will undoubtedly 
fall into the hands of those who will believe implicitly everything they read in its 
pages. Whilst admitting, therefore, that some of the text has been carefully com¬ 
piled, looking at the book as a whole we are forced to the conclusion that it does not 
fulfil its objects, and we hope the editor may in the near future, with the aid of ex¬ 
perts, recast the book, omitting much detail which is not needed, and giving a 
succinct and accurate epitome of the chemical industries with which it is concerned. 


A B. him. 
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Mitchell, 129. 

Bracken : Rhizomes. J. Hendrick, 96. 

Bran: Rice-; Adulteration of. 286. 

Brass: Lead in-; Estimation of small amounts of. F. W. Glaze, 382, 

Brazilian Ore : Zirconia from-and a new method of estimation; Preparation 

of. E. C. Rossiter and P. H. Sanders, 255. 

Bread ; Dyes in the microscopical examination of-; flour, feeding stuffs, etc,; 

Use of. P. P. Fechner, 287. 

Brighton: Public Analyst for the County Borough of-; Correspondence on 

appointment of. 76. 

Brine : Fish frozen in chilled-; Preservation of. Penetration of salt. L, H. 

Almy and E. Field, 503. 

British Columbian Willows and Poplars : Salicin content of-. R. H. Clark 

and K. B. Gillie, 502. 

Bromate: -, dichromate, nitrite, and chloride ions; Electrometric estimation 

of. W. S. Hendrixson, 472. 
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Bromine: Minute amounts of-; Estimation of. E. Oppenheimer, 516. 

Bromine : Organic substances; Estimation of traces of-in. A. Damiens, 22. 

Bromine : Poisons containing-; Toxocological detection of. A. Damiens, 14, 

Bromine: Saline waters; Estimation of-in. P. Lebeau and M. Picon, 423. 

Bromometric Estimation: Salicylic acid; -of. I, M. Kolthoff, 290. 

Brown-Husked Maize: Quercitin in -; Occurrence of. C. E. Sando and 

H. H. Bartlett, 502. 

Bulbs : Narcissus-and seaweed; Coffee substitutes from. C. Griebel and W. 

Rothe, 195. 

Butter and Margarine Fats : Rancidity of-; Investigations on the. W, N. 

Stokoe, 335. 

Butter: Illipe-used as substitute for cacao-; Detection and estimation 

of. F. G. H. Tate and J. W. Pooley, 229. 

Butter : Lecithin content of-and its possible relationship to fishy flavour, 50. 

Butter : Melting-point of the insoluble volatile acids; The detection of adultera¬ 
tion in-by means of the. G. Van B. Gilmour, 183. 

Butter : Milk and-as sources of vitamin A.; Factors influencing the value of. 

J. C. Drummond, K. H. Coward and A. F. Watson, 506. 

Butter: Otoba-; Analysis of. W. F. Daughman, G. S. Jamieson, and D. H. 

Brauns, 138. 

Butter: Phosphorus in-. J. T. Cuisick, 50. 

Butyro-Refractometer : Zeiss - setting of scale (Notes). J. F. Liverseege 

and W. Singleton, 93, 

Cacao-Beans : Methyl alcohol in-and husks; Estimation of. C. H. Koers, 52. 

Cacao Butter : Illipe butter used as substitute for-; Detection and estimation 

of. F. G. H. Tate and J. W. Pooley, 229. 

Cacao :-; Impurities of. E. Wilczek, 499. 

Cadmium : Zinc and-in volumetric work; Reductions with. W. D. Tread¬ 

well. 342. 

Caesium Gallium Alum : Gallium from indium and zinc by fractional crystallisa¬ 
tion of the-; Separation of, P. E. Browning and L. E. Porter, 158. 

Caffeine : Tea and coffee, Estimation of-in. R. E. Andrew and E. M. Bailey, 

405. 

Caffeine: The obromine and -; Identification of. M. Malmy, 143. 

Cakes: Hydrocyanic acid in linseed-; Presence of. Barishac, 56. 

Cakes: Hydrocyanic acid in linseed-; Presence of. E. Kohn-Abrest, 57. 

Calcination : Chlorine in milk without-; Estimation of. J. Werder, 498. 

Calcium : Blood serum ; Estimation of-in. B. Kramer and J. Howland, 12. 

Calcium : Blood serum; Estimation of the diffusible-of. L. v. Meysenbug, 

A. M. Pappenheimer, T. F. Zucker, and M. F. Murray, 412. 

Calcium Chloride Method : Water in gasoline and in certain other substances; 

-for the estimation of. C. W. Chfford, 417. 

Calcium Content : White-of-egg;-of. H. Kreis and J. Studinger, 372, 498. 

Calcium: Salt mixtures; Estimation of - and magnesium in various. E. 

Canals, 384. 

Calcium: Salt mixtures; The quantitative estimation of-and magnesium, in 

various. E. Canals, 216. 

California Sardine : - {Sardinia caerulea) ; Chemical study of the. D. B. 

DiU, 503. 

Galorific Value: Coal; Determination of the-of. F. S. Sinnatt and M. B. 

Craven, 624. 
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Camphor: Camphorated oils; Estimation of - in. D. A. Wallace and S. B 

Plummer, 501. 

Camphorated Oils : Camphor in-; Estimation of. D. A. Wallace and S. 

Plummer, 601. 

Cane Sugar:-; Inversion and estimation of. A. R. Rose, 288* 

Cdnned Herrings : Maturing of-. (Report of the Food Investigation BoaHL 

for the Year 1920). 463. 

Canned Olives: -; Bacteriology of. S. A. Koser, 103. 

Cantaloup Seed : Oil. W. F. Baughman, D. Brauns, and G. S. Jamieson, 61. 

Capillary Tubes: Surface tension from the rise in -; Determination of. S. 

Sugden, 623. 

Caps: Detonators and percussion-, Examination of. A. Langhans, 344. 

Capsella Bursa Pastoris: -; Active constituents of. H. W. van Urk, 244. 

Carbohydrate Content : Navy bean and peas;-of the. W. H. Peterson and 

H. Churchill, 329. 

Carbohydrate: Thrice-boiled vegetables; Available - in. L. O’Reilly and 

E. H. McCabe, 242. 

Carbohydrates : Vegetable foods; Estimation of-in. V. C. Mvers and H. M. 

Croll, 287. 

Carbon: Bituminous limestones; Estimation of the organic-in. E. Serna- 

giotto, 296. 

Carbon Dioxide: Coal; Estimation of-in. F. S. Sinnatt and W. Harrison, 

104. 

Carbon Dioxide: Water; Estimation of active-in. I. M. Kolthoff, 249. 

Carbon Monoxide : Air and in flue gases; Estimation of small proportions of —- 
in. D. Florentin and H. Vandenberghe, 163. 

Carbon Monoxide : Cuprous ammonium carbonate solutions; Absorption of- 

by. W. R. Hainsworth and E. Y. Titus, 162. 

Carbon Monoxide:- ; Detection of. C. R, Hoover, 470. 

Carbon : Organic matter and organic-in soil; Rapid combustion method for 

the estimation of. J. W. Read, 296. 

Carbon ; Total-and new method for graphitic-in ferro-alloys; Estimation 

of. P. Wenger and A. Trampler, 343. 

Carbonate: Standard alkali solutions free from -; Preparation of. I. M. 

Kolthoff, 516. 

Carbonates ; Certain soils; Investigation into the occurrence of different kinds of 
-in. F. Hardy, 148. 

Catbonisation Purposes : Coal for-; Assay of. T. Gray and J. G. King, 209. 

Carnoslne: -; Colorimetric estimation of. W. M. Clifford, 507. 

Carvacrol : Thymol and-from alkaline solutions; Extraction of. D. C, L. 

Sherk, 140. 

Casein: Commercial —; Analysis of. R. H. Shaw, 107. 

Casein ; Fat in-; Proportion of. D. M. Gangolli and A. N. Meldrum, 466. 

Caseinogen : Hydrolysed - and the isolation of tryptophane; Substances 

precipitated by mercuric sulphate from. H. Onslow, 504. 

Caseins: Borax solubility test for commercial -; Standardisation of the. 

H. F. ZoUer, 108. 

Cassava : Flour. C. Grimme, 287. 

Castor Oil : Hydroxystearic acid from hardened-; New. H. Thoms and W. 

Deckert, 139. 

Castor Oil Seeds : Feeding cake; Detection of-in. C. Brioux ^nd M. Guerbdt, 

100 . 
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Catalase : Blood; Estimation of-, peroxydase, and etherase in a drop of. A, 

Bach and S. Zoubkoff, 16. 

Catalase: Fish; Occurrence of-in. P. C. Stockstad, 291. 

Catalysis: Permanganate titrations;-in. P. H. Segnitz, 109. 

Catalyst: Oxidation of dextrose with hydrogen peroxide; Disodium hydrogen 

phosphate as a-for the. E. J. Witzemann, 106. 

Catalytic Decomposition: Alkaline sodium hypobromite solution by copper 
sulphate;-of. P. Fleury, 23. 

Cathooes : Electrolytic work; Gold-for. A. B. Andrews, 386. 

Cattle Food : Hydrolysed sawdust; - prepared from. E. C. Sherrard and 

G. W. Blanco, 199. 

Caviare :-and-substitutes. P. Buttenberg, 498. 

Caviare Substitutes: Caviare and-. P. Buttenberg, 498. 

Cellobiose :-(cellose); Constitution of. W. N. Haworth and E. L. Hirst, 210. 

(Gellose) : Cellobiose-; Constitution of. W. N. Haworth and E. L. Hirst, 210. 

Cellulose: Alkalis by-; Adsorption of. 1. M. Kolthoff, 267. 

Cellulose : Bast fibres; Estimation of-in. Y. Uyeda. 209. 

Cellulose: -; Methylation of. III. -Homogeneity of product and limit 

of methylation. W. S. Denham, 164. 

Cellulose Ester Solutions : Viscosity of-. M. Deschiens, 19. 

Cellulose : Lead and copper by-; Adsorption of. I. M. Kolthoff, 268. 

Cellulose : Wood-; Examination of. F. Lenze, B. Pleus, and J. Muller, 106. 

Cement : fibro--; Analysis of. B. J. Smart and P. C. Pecover, 424. 

Cereal : Egg-powder with-; Adulteration of. 404. 

Cereal Grains: -Rye; Amylases of the. J. L. Baker and H. F. E. Hulton, 

329. 

Cereals: Chloropicrin in the disinfection of -; Use of. A. Piutti and A. 

Mango, 146. 

Characteristic Reaction: Mercury fulminate; - of. A. Langhans, 263. 

Chaulmoogra Oil :-; Fractionation of. A. L. Dean and R. Wrenshall, 62. 

Check Valve: Water vacuum pumps;-for. E. A. Andelin, 303. 

Chemical Composition : Arachis oil;-of. G. S. Jamieson, W. F. Baughman, 

and D. H. Brauns. 467. 

Chemical Conference : International-; First. 120. 

Chemical Nature; Bacterial anti-bodies; The - of. F. M, Huntoon, P. 

Masucci, and E. Hannum, 67. 

Chemical Reagents : Wood; Effects of-on the microstructure of. A. Abrams, 

468. 

Chemical Standards : New-. (Analytically standardised samples). 477. 

Chemical Standards: Pure and Applied Chemistry; International Union of. 
Belgian Bureau of-. 266. 

Chemistry : Pure and Applied-; International Union of. Belgian Bureau of 

Chemical Standards, 266. 

Chia : Oil. H. A. Gardner, 20. 

Chicha: -; Composition of. D. C. Andrade, 136. 

Chicory: Coffee substitutes; Analyses of- and other. J. Pritzker and R. 

Jungkunz, 289. 

Chilian: Honey (Notes). G. R. Thompson, 328. 

Chilled and Frozen Meat: “ Black spot** of-. F. T. Brooks and M. N. Kidd, 

292. 

Chinese Colza Seed: Oils from - (Brassica campestris chinoleifera), A. 

Viehoever, J. F. Clevenger, and C. 0. Ewing, 94. 
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Chlorides: Blood; Estimation of-in. A. S. Wetmore, 101. 

Chlorides : Blood; Estimation of-in. V. C. Myers and J. J. Short, 12. 

Chloride Ions : Bromate, dichromate, nitrite, and-; Electrometric estimation 

of. W. S. Hendrixson, 472. 

Chlorides : Leather; Estimation of hydrochloric acid and neutral-in. A. W. 

Thomas and A. Frieden, 107. 

Chlorides: Petroleum; Estimation of-in. R. R. Matthews, 262. 

Chlorine : Calcination; Estimation of-in milk without. J. Werder, 498. 

Chlorine Disinfectants : Germicidal value of some-. F. W. Tilley, 103. 

Chlorine : Iodine on different metals in the cold; Action of: Process for the detec¬ 
tion of the presence of-in the atmosphere. C. Matignon, 211. 

Chlorine: Tissues; Estimation of-in. R. D. Bell and B. A. Doisy, 146. 

Ghloropicrin : Cereals; Use of-in the disinfection of. A. Piutti and A. Mango, 

145. 

Cholesterol: Allied substances; Methods for the estimation of-and. J. A. 

Gardner and M. Williams, 508. 

Chromic Acid: Oxidation with -; Estimation of organic compounds by. 

H. Cordebard. 151. 

Chromic Oxide Precipitates : Lime and magnesia by -; Entanglement of. 

E. Toporescu, 216. 

Chromic Salts: Permanganate, dichromate, and -; Volumetric analysis of 

mixtures of. N. G. Chatterji, 520. 

Chromite : Chromium in-; lodimetric method for the estimation of. E. Little 

and J. Costa, 216. 

Chromium, Aluminium, and Cobalt Alloys: -; Analysis of. J. R. Camp 

and J. W. Marden, 22. 

Chromium: Chromite; lodimetric method for the estimation of-in. E.. 

Little and J. Costa, 216. 

Chromium: -; lodimetric titration of. J. M. Kolthoff, 160. 

Chromium, Ferric, and Aluminium Hydroxides: Separating-; New 

method for. M. and M. Lemarchands, 215. 

Chromium : Steel; Detection and estimation of-in. A. Ferni and P. 

Malaguti, 66. 

Chromium : Steels; A new process for the estimation of small quantities of-in. 

B. S. Evans, 38. 

Chromium : Steels; The estimation of small amounts of-in (Notes). B. S. 

Evans, 285. 

Chromium: Uranium, vanadium, and-when present together; Qualitative 

separation and detection of. P. E. Browning, 158. 

Chromium: Vanadium and-in ferrovanadium by electrometric titration; 

Estimation of. G. L. Kelley, J. A. Wiley, R. T. Bohn, and W. C. Wright, 
519. 

Cinchona Alkaloids: Strychnine in scale preparations containing quinine and 

other-; The estimation of. T. F. Harvey and S. Back, 188. 

Cinnamon: Ochre; Adulteration of ground-with. R. Windisch, 196. 

Citrate-Soluble Phosphoric Acid: Superphosphates; Estimation of - in. 

Official method of the German Agricultural Experiment Station. 295. 

Citric and Oxalic Acids: -; Detection of. Polonovski, 464. 

Citrus Fruits : Black spot of-. H. A. Lee, 336. 

Clay : Heavy soils; Estimation of-in. A. F. Joseph and F. J. Martin, 463. 

Clove Oil : Clove stems;-from. S. T. Gadre, 201. 

Clove Stems : Clove oil from-. S. T. Gadre, 201. 
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Coal: Calorific value of-; Determination of the. F. S. Sinnatt and M. B. 

Craven, 524. 

Coal : Carbon dioxide in-; Estimation of. F. S. Sinnatt and W. Harrison, 104. 

Goal : Carbonisation purposes; Assay of-for. T. Gray and J. G. King, 209. 

Coal-Gas: Benzene hydrocarbons in-; Estimation of. E. Berl, K. Andress, 

and W. Miiller, 253. 

Coal : Melting-point of-:. G. Cha^y and J. Durand, 59. 

Goal: Sulphide, sulphate, and organic sulphur in-; Estimation of. A. R. 

Powell, 514. 

Coal Tar Creosote: Wood-destroying fungi; Toxicity of various fractions and 

combinations of fractions of-to. H. Schmitz and S. M. Zeller, 409. 

Coal Tar Dyes :- ; Classification and identification of. Circulaire du Chef du 

Service des Finances et MM. les Chimistes en Chef des Laboratoires. 63. 

Goal : Tar from-; Apparatus for estimating the yield of. H. Schrader, 340. 

Coal Tar Oils: Turpentine; Detection and estimation of-in. V. E. Grot- 

lisch and W. C. Smith, 469. 

Goals : Volatile matter yielded by-up to various temperatures; New method 

for estimating the. W. A. Bone and L. Silver, 415. 

Cobalt, Aluminium, and Chromium Alloys: -; Analysis of, J. R. Camp 

and J. W. Marden, 22. 

Cobalt :-and nickel in-steels; Estimation of. G. E. F. Lundell and J. I. 

Hoffmann, 384. 

Cobalt: —Detection and estimation of. S. A. Bralev and F. B. Hobart, 
300. 

Cobalt: Iron and-; The dimethyl-glyoxime reactions of. W. Vaubel, 422. 

Cobalt : Nitroso R-salt, a reagent for the detection of-. H. S. van Klooster, 

254. 

Cobalt Steels : Cobalt and nickel in-; Estimation of. G. E. F. Lundell and 

J. I. Hoffmann, 384. 

Cocaine: Atropine,-, and stovaine; Reaction of benzoic acid and its applica¬ 

tion to the detection of. M. Guerbet, 11. 

Cocoa; Theobromine in-and its products; The estimation of. R. V. Wads¬ 

worth, 32, 

Coconut and Palm Kernel Oils : Fat mixtures in which both oils may be present; 

Estimation of-in, W. N. Stokoe, 196. 

Codeine: Indian opium; Morphine, -, and narcotine in. Jitendra Nath 

Rakshit, 481. 

Coffee Bean (Daubentonia longifolia): Poisonous plant; - as a. C. D. 

Marsh and A. B. Clawson, 145. 

Coffee : Extracts. G. S. Ponce and J. R. Palma, 136. 

Coffee Substitutes: Chicory and other-; Analyses of. J. Pritzker and R. 

Jungkunz, 289. 

Coffee Substitutes: Narcissus bulbs and seaweed;-from. C. Griebel and 

W. Rothe, 195. 

Coffee : Tea and-, Estimation of caffeine in. R. E. Andrew and E. M. Bailev. 

405. 

Cohune Nut: Globulin from the-. C. O. Johns and C. E. F. Gersdorff, 100. 

Cold Test Apparatus : Oils;-for. G. H. P. Lichthardt, 218. 

Colloid Chemistry : Indicators;-of. G. Wiegner, 205. 

Colloidal Matter: Soils; Methods of estimating the amount of-in. C. J. 

Moore, W. H. Fry, and H. E. Middleton, 379. 

Colorimetric Estimation : Tryptophane;-of. O. Fiirth and F. Lieben, 100. 
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Oolofim^tric Method: Hydrogien-ion concentration in sipall volumes of liquid; 

—— for the estimation of. L. D. Felton, 297. 

Colorimetric Method: Hydrogen-ion concentration in water;-for the esti¬ 

mation of. I. M. Kolthoff, 379. 

Colorimetric Method: Hydrogen-ion concentration; The-of determining: 

Some applications in the analytical laboratory. N. Evers, 393. 

Colorimetric Methods : Phosphorus in urine and blood;-for estimation of. 

R. D. Bell and E. A. Doisy, 13. 

Colostrum :-. C. Porchet and L. Panisset, 98. 

Colostrum: Proteins in cow and ox serum,-, and milk by racemisation; 

Examination of. H. E. Woodman, 504. 

Colour : Measurement of-. C. E. K. Mees, 474. 

Colour Reaction: Aconite; A-for. S. Mallanneh, 193. 

Colour Reaction : Antiscorbutic extracts and hydroquinone;-common to. 

M. Bezssonoff, 462. 

Colour Reaction : Glycine anhydride and of its dipeptide compounds; -of. 

T. Sasaki, 514. 

Colour Reaction : Phosphates and arsenates; Sensitive-of. G. Denig^s, 24. 

Colour Reactions: '‘Lignin'’-; Significance of. E. C. Crocker, 419. 

Coloured Malts: Extract of-; Estimation of the. C. G. Matthews, 95. 

Coloured Solutions : Acidity of-; A method for the determination of the. 

J. L. Lizius, 194. 

Colouring : Microscope field; Note on-of the (Notes). R. J. Phillips, 367. 

Colza Seed : Chinese - (Brassica campestris chinoleifera) ; Oils from. A. 

Viehoever, J. F. Clevenger, and C. O. Ewing, 94. 

Combustion Method: Organic matter and organic carbon in soil; Rapid- 

for the estimation of. J. W. Read, 295. 

Complex Mixture : Neovalvarsan in a-; Detection of. M. A. Morel, 408. 

Concentrates : Dairy cows; Wet and dry feeding of-to. R. A. Berry, 195. 

Concentrator : Vacuum pump; Sulphuric acid-and. O. Maass, 68. 

Conductance: Electrolytic -; New method of measuring. C. Marie and 

W. A. Noyes, Junr., 346. 

Conductimetric : Titration. A. Heldring, 162. 

Conductimetric : Titration. J. M. Kolthoff, 63. 

Conductivity: Electrolytes; Determination of the-of. A. H. W. Aten, 109. 

Conference: International Chemical-; First. 120. 

Constants and Numerical Data: -: Chemical, Physical, and Technological; 

Annual Tables of. 388. 

Contact-Ring Stillheads ; Fractional distillation with-. R. Lessing, 386. 

Copper : Aluminium alloys; Rapid estimation of-and iron in. P. Hulot, 471. 

Copper: Gold and its separation from-, palladium, and platinum; Electro¬ 

lytic estimation of. W. D. Treadwell, 298. 

Copper : Lead and-by cellulose; Adsorption of. 1. M. Kolthoff, 258. 

Copper: Sensitive reaction for-. P. Falciola, 471. 

Copper : Sugar analysis by means of potassium thiocyanate and potassium iodide; 
Estimation of-in. G. Bruhns, 23. 

Cppper Sulphate : Alkaline sodium hypobromite solution by -; Catalytic 

decomposition of. P. Fleury, 23. 

Corydalis: Japanese -; Alkaloids of. Y. Asahina and S. Motigase, 143. 

Gosmetica : Spirits, medicines,-, etc., by means of the Zeiss immersion re- 

fractometer ; Estimation of methyl alcohol and ethyl alcohol in. W. Lange 
and G. Reif, 369 
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OpttQn : Fabrics composed of a mixture of-and wool; Analysis of. Duyk, 30. 

Cow and Ox Serum: Proteins in-, colostrum, and milk by racemisation; 

Examination of. H. E. Woodman, 504. 

Cow: Nutritive and anti-scorbutic properties of the cow’s milk; Influence of the 

diet of the-upon the., R. A. butcher, C. H. Eckjes, C. D. Dahle, S. W. 

Mead, and O. G. Schaefer, 99. 

Cow’s, and Human Milk: Acidity of goat’s,-; Comparison of the. E. W. 

Schultz and L. R, Chandler, 241. 

Cows : Concentrates to dairy-; Wet and dry feeding of. R. A. Berry, 195, 

Creamery : Fat tests in milk as determined by a milk-testing association and by a 
-; Comparison of. H. C. Troy, 49. 

Creatine : Blood; Creatinine and-in the. C. C. Wang and M. L. Dentler, 100. 

Creatinine : Acetone and diacetic acid; Estimation of-in the presence of. 

N. F. Blau, 510. 

Creatinine : Blood;-and creatine in the. C. C. Wang and M. L. Dentler, 

100 . 

Creosote : Wood-destroying fungi; Toxicity of various fractions and combinations 

of fractions of coal tar-to. H. Schmitz and S. M. Zeller, 409. 

Cresol ; Lysol; Approximate estimation of commercial-in. C. J. Jordan and 

F. Southerden, 375. 

Cresol : Lysol; Approximate estimation of commercial-in (Notes). G. F. W. 

Martin, 451. 

Cresol: Phenol reagent of Folin and Denis; Estimation of-by the. R. M. 

Chapin, 419. 

Critical Temperature : Fats in mixtures of ethyl alcohol and amyl alcohol;-of 

solution of. A. J. J. Vandevelde, 243. 

Critical Temperature : Hydrocarbons, etc.;-of solution and turbidity- 

temperature of. N. Chercheffsky, 162. 

Crystaline Substances: Rubber; Solubility of-in. G. Bruni, 211, 

Crystallised Glass Apparatus : Repair of-. A. F. O. Germann, 164. 

Crystallised Glass Apparatus : Repair of-. H. Bailey, 475, 

Crystals: Ice cream; Separation and identification of ‘’sandy” -in. H. F. 

Zoller and O. E. Williams, 455. 

Gubebs : Fruits of Piper ribesioides for-; Substitution of the. 144. 

Cup and Ball Viscosimeter: -; Michell’s. T. C. Thomsen, 114. 

Cupferron Method : Iron by the-; Estimation of. G. E. F. Lundell, 254. 

Cuprous Ammonium Carbonate Solutions: Carbon monoxide by-; 

Absorption of. W. R. Hainsworth and E. Y. Titus, 152. 

Cuprous Mercuric Iodide : Mercury as-; Identification of. P. Artmann, 254. 

Gurua: Palm oil, 50. 

Cyanic Acid: Oxidation of organic substances; Syntheses of - by. New 

methods of analysis of this substance. R. Fosse, 207. 

Gyanometric Assay: Nickel;-of. G. H. Stanley, 519. 

Cyprus : Perilla seed from-. 289. 

Dairy Cows : Wet and dry feeding of concentrates to-. R. A. Berry, 195. 

Damp Material : ” Wet ” and ‘'dry” weights of-; Slide rule for calculation of. 

R, Scott, 303. 

Daugerous Drugs : Act. Revised Regulations. 304. 

{Daubentonia longifolia ): Coffee bean - as a poisonous plant. C. D. 

M^rsh and A. B. Clawson. 145. 

Deeley’s Oil-Testing Apparatus:-. 114. 
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Dehydrating Agent : Silica; Perchloric acid as a-in the estimation of. H. H. 

WiUard and W. E. Cake, 67. 

Denig&s’ Test: Methyl alcohol in the presence of ethyl alcohol; - for the 

detection and estimation of. R. M. Chapin, 375. 

Denitrifying Bacteria: Water; The effect of-in. K. Scheringa, 206. 

Density: Air; Rapid method of determining the-of. G. P. Baxter, 474. 

Department of Scientific and Industrial Research : Report of the Food In¬ 
vestigation Board for the Year 1920. 453. 

Derivatives: Commercial salvarsan; -of sulphur in. H. King, 407. 

Derivatives : Sulphur in commercial salvarsan;-of.-II. H. King, 469. 

Dermatitant : Rhus diversiloba (poison oak); Lobinol, a-from. J. B. 

McNair, 143. 

Detonators ; Percussion caps; Examination of-and. A. Langhans, 344. 

Devarda’s Alloy ; Nitrates in bismuth salts by means of titanium trichloride and 
-; Estimation of. T. McLachlan, 383. 

Devarda's Alloy: Nitric nitrogen; Comparison of Scales’ method and the use of 
-for the reduction of. A. P. Harrison, 267. 

Dextrin: Dextrose, laevulose, sucrose and-in admixture; Estimation of. 

A. Behre, 368. 

Dextrin Pastes : Starch and-; Consistence of. W. H. Herschel and C. Berg- 

quist, 468. 

Dextrose: -, laevulose, sucrose and dextrin in admixture; Estimation of. 

A. Behre, 368. 

Dextrose : Enzymic hydrolysis of inulin by the biological method for the detection 

of-; Investigation of the products of the. E. Bourquelot and M. Bridel, 

408. 

Dextrose : Hydrogen peroxide; Disodium hydrogen phosphate as a catalyst for 
the oxidation of-with. E. J. Witzemann, 105. 

Dextrose: Plants; Detection of-in. M. Bridel and R. Arnold, 378. 

Dextrose : Small quantities of-; Estimation of. Perrier, 11. 

Dextrose : Starch; Estimation of-and. F. A. Quisumbing, 58. 

Dextrose : Thiocyanate-potassium iodide method; Table for the estimation of 
-, invert sugar, and laevulose by the. G. Bruhns, 330. 

Diacetic Acid : Creatinine in the presence of acetone and-; Estimation of. 

N. F. Blau, 510. 

Dialysis : Continuous-or extraction; Apparatus for. H. Mann, 25. 

Diastatic Power: Malts; lodimetric determination of the-of. J. L. Baker 

and H. F. E. Hulton, 90. 

Dichromate: Bromate,-, nitrite, and chloride ions; Electrometric estimation 

of. W. S. Hendrixson, 472. 

Dichromate: Mixtures of permanganate,-, and chromic salts; Volumetric* 

analysis of. N. G. Chatterji, 520. 

DIcyanodiamide :-; Direct estimation of. E. B. Johnson, 338, 

Dicyanodiamide : Fertilisers; Estimation of-and of urea in. E. Johnson, 380. 

Diet: Cow’s milk; Influence of the-of the cow upon the nutritive and anti¬ 

scorbutic properties of the. R. A. Dutcher, C. H. Eckles, C. D. Dahle, S. W. 
Mead, and O. G. Schaefer, 99. 

Differential Dialysis: Vitamins;-of. S. S. Zilva and M. Miura, 506. 

Digestibility : Hydrogenated oils;-of some. A. D. Holmes and H. J. Deuel, 

503. 

Digestibility : Phaseolin; Effect of cooking on the 
C. O. Johns, 246. 


of. H. C. Waterman and 
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Digestibility: Various preparations of proteins from beans; Relative - of. 

H. C. Waterman and D. B. Jones, 409. 

Digitalis: -; Chemistry of. H. C. Hamilton, 98. 

Dimethylglyoxime Reactions: Iron and cobalt; The - of. W. Vaubel, 

422. 

Dinitrosalicylic Acid : Sugar in urine; - as a reagent for the estimation of. 

J. B. Sumner, 413. 

Dipeptide Compounds : Glycine anhydride and of its-; Colour reaction of. 

T. Sasaki, 514. 

Diphenyiamine and Formaldehyde Reaction: Milk; Iron as the cause of the 
-of. F. Reiss, 136. 

Diphenyiamine : Phenolphthalein and-in the estimation of manganese by 

the persulphate method; The use of. D. H. Wester, 112. 

Dips : Phenols in sheep-; Estimation of. K. B. Edwards and G. A. Freak, 60. 

Discoloration: Sweet potatoes in tins;-of. E. F. Kohman, 404. 

Disinfectants: Chlorine-; (lermicidal value of some. F. W. Tilley, 103. 

Disodium Hydrogen Phosphate : Dextrose with hydrogen peroxide; —— as a 
catalyst for the oxidation of. E. J. Witzemann, 105. 

Dissolved Gases: Petrols containing-. F. Bordas, 59. 

Distillation Apparatus: Small quantities;-for. C. Woytacek, 163. 

Distillation: Contact-ring stillheads; Fractional-with. R. Lessing, 386. 

Distillation: Steam-; New apparatus for. E. A. Roff, 386. 

Di-Sulphonic Acids: Aminonaphthol mono- and-; Volumetric estimation 

of. G. R. Levi, 420. 

Disulphonic Acids: Naphthalene-; Qualitative detection of certain. J. A. 

Ambler, 107. 

Drinking Water: Hydrogen ion concentration in the examination of-; Esti¬ 

mation and significance of the. 1. M. Kolthoff, 249. 

Drinks: Non-alcoholic-; Bacteria in. L. Gershenfeld, 102. 

Drugs : Act; Dangerous-. Revised Regulations. 304. 

Drying Oils: Oxygen absorption of-; True. S. Coffey, 418, 

Dumas and Kjeldahl Methods : Total nitrogen in urine by the-; Estimation 

of. W. Mestrezat and M. P. Janet, 17. 

Dyes : Bread, flour, feeding, stuffs, etc.; Use of-in the microscopical examina¬ 

tion of. P. P. Fechner, 287. 

Dyes: Coal tar-; Classification and identification of. Circulaire du Chef du 

Service des Finances et MM. les Chimistes en Chef des Laboratoires. 63. 

Dyes : Living and dead yeast; Action of methylene blue and other-on. C. G. 

Fraser, 247. 

Edestin: Pepsin; Use of-in determining the proteolytic activity of. J. F. 

Brewster, 245. 

Edible Fungi ; Preserved-. J. Gerum, 243. 

Egg-Powder: Cereal; Adulteration of-with. 404. 

Egg-Powder: Composition of-; The. F. F. Beach, F. E. Needs, and E. 

Russell, 279. 

Egg Products : Eggs and-. 404. 

Egg Substitute : U.S.A. Service and Regulatory Announcements. Misbranding 

of-. 465. 

Egg: White-of--; Calcium content of. H. Kreis and J. Studinger, 372, 498. 

Egg-Yolk Lecithin: Fatt}^ acids of-. P. A. Levene and I. P. Roaf, 242. 

Eggs : Egg products; - and. 404. 
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Hlaeostearic Acid Tetrabromide: Tung oil with ordinary linoUc acid tetrabro- 

mide; Non-Identity of - from. B. H. Nicolet, 251. 

Electric Oven: Rapid moisture estimations; - for. G. L. Spencer, 217. 

Electrical Conductivity: Water extracts of wheat flour;-of. C. H. Bailey 

and F. A. Collatz, 242. 

Electrical Heating : Arsenic reduction tube with -. K. Zwicknagl, 260. 

Electrolytes : Conductivity of-; Determination of the. A. H. W. Aten, 109, 

Electrolytic Conductance : Measuring-; New method of. C. Marie and W. A. 

Noyes, Junr., 346. 

Electrolytic Estimation : Gold;-of, and its separation from copper, palladium 

and platinum. W. D. Treadwell, 298. 

Electrolytic Work : Gold cathodes for-. A. B. Andrews, 386. 

Electrometric Estimation: Bromate, dichromate, nitrite, and chloride ions; 
- of. W. S. Hendrixson, 472. 

Electrometric Titration : Hydriodic acid and its use as a standard in oxidimetry; 
-of. W. S. Hendrixson, 211. 

Electrometric Titration: Hypochlorous acid;-of. W. D. Treadwell, 301. 

Electrometric Titration : Iodic acid and silver by-; Estimation of. W. S. 

Hendrixson, 255. 

Electrometric Titration: Vanadium and chromium in ferrovanadium by-; 

Estimation of. G. L. Kelley, J. A. Wiley, R. T. Bohn, and W. C. Wright, 519. 
Electroscope : Radium emanation; Rapid method for measuring the auto-discharge 

of an-in the estimation of. P. Loisel, 346. 

Elements : Highly sensitive rays of the- applicable to analytical investiga¬ 

tions; Table of. A. de Gramont, 64. 

Endosperm : Wheat berry; Distribution of enzymes and proteins in the-of the. 

F. J. Martin, 56. 

Enzymes : Endosperm of the wheat berry; Distribution of-and proteins in the. 

F, J. Martin, 56. 

Enzymes: Fruits; Oxidising-of. M. W. Onslow, 292. 

Enzymic Hydrolysis : Products of the-of inulin by the biological method for 

the detection of dextrose; Investigation of the. E. Bourquelot and M. Bridel, 
408. 

Epidemic: Ropy milk; An - of. H. A, Harding and M. f. Prucha, 99. 

Errata: 1920: 

Page 2‘iO, line 11 from top, for ''2549*' read "2849". 

Page 218, bottom line, for "69** read "169**. 

Page 262, line 24, delete "with.** 

Page 284, top line, for "saponifiable** substitute "unsaponifiable.** 

Page 339, line 4, for "1895, 19, 14** read "1894, 19, 141.** 

Page 450, line 9, add "Analyst, 1920, 45, 139.** 

Errata: 1921: 

Page 22, lines for " Aluminium’* read " Molybdenum.** 

Page 33, line 15, for "11** read "9.** 

Page 110, last line, for "1920** read "1921,** 

Page 111, Une 10, for " 1896** read " 1895.** 

Page 131, line 21, delete " 1909, 30.** 

Page 144, for "Onoperdon** substitute Onopordon. 

Pages 143 and 374, for "acid-soluble** read "acid-insoluble.** 

Page 332, line 29, for "Analyst** read "J. Inst. Br/* 

Page 344, line 19, for "sulphite** read "sulphur trioxide.** 

Page 424, line 24, for "arsenious acid** read "arsenic.** 

Page 502, for "Dolt** read "Dott." 
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Erythrodextrln : Individuality of-; The. J. C. Blake, 59. 

Essential Oil : Berries of Juniperus phoenicea from Sardinia;-from the* 

E. Puxeddu and F. Vodret, 63. 

Essential Oil: Perilla Nankinensis ;- from. S. Furukawa and Z. Tomi- 

zawa, 290. 

Essential Oil: Skimmia laureola\ -from leaves of. J. L. Simonsen, 333. 

Essential Oil: Spearmint from South Africa;-of. 201. 

Essential Oils: Alcohols and phenols in-by esterification With pyridine; 

Estimation of. H. W. Van Urk, 512. 

Ester: Aceto-acetic-; Estimation of. H. Yanagisawa and M. Kamio, 512. 

Esterification : Pyridine; Estimation of alcohols and phenols in essential oils by 
-with. H. W. Van Urk, 612. 

Ether : Liquid and gaseous mixtures of-, alcohol, and water; Analysis of. L 

Masson and T. L. McEwan, 250. 

Etherase : Catalase, peroxydase, and-in a drop of blood; Estimation of. A. 

Bach and S. Zoubkoff, 15. 

Ethyl Alcohol : Fats in mixtures of-and amyl alcohol; Critical temperature of 

solution of. A. J. J. Vandevelde, 243. 

Ethyl Alcohol : Methyl alcohol and-in .spirits, medicines, cosmetics, etc., by 

means of the 2^iss immersion refractometer; Estimation of. W. Lange and 

G. Reif, 369. 

Ethyl Alcohol: Methyl alcohol in the presence of-; Deniges’ test for the 

detection and estimation of, R. M. Chapin, 375. 

(fethylhydrocupreine) : Optochin-; Remijin, an inferior Japanese substitute 

for. C. A. Rojahn, 142. 

Ethyl Nitrite: Sweet spirit of nitre; Volatilisation of-from. J. G. Roberts, 

334. 

Explosives: Nitroglycerin-; Quantitative test of the stability towards heat 

of. M. Taliani, 377. 

Extract: Coloured malts; Estimation of the-of. C. G. Matthews, 95. 

Extract: Soil -; Relation of soil solution to the. D. R. Hoagland, J. C. 

Martin, and G. R. Stewart, 109. 

Extraction: Continuous dialysis or-; Apparatus for. H. Mann, 25. 

Extracts : Antiscorbutic-and hydroquinone; Colour reaction common to. 

M. Bezssonoff, 462. 

Extracts: Coffee-. G. S. Ponce and J. R. Palma, 136. 

Extracts : Vanilla-; New lead number estimation in. H. J. Wichmann, 333. 

Extracts: Wheat flour; Electrical conductivity of water-of. C. H. Bailey 

and F. A. Collatz, 242. 

Fabrics : Cotton and wool; Analysis of-composed of a mixture of. Duyk, 20. 

Faeces: Peculiar constituents of-; The identification of (Notes). W^ Part¬ 

ridge, 489* 

Fat: Casein; Proportion of-in. D. M. Gangolli and A. N. Meldrum, 455. 

Fat Content : Skimmed milk; Comparison of methods for the estimation of the-- 

of. T. J. Mclnerney and H. C. Troy, 60. 

Fat Globules : Goat’s milk; The size of-in. E. W. Schultz and L. R. Chandler, 

241. 

Fat-Soluble Vitamin Content : Pigmentation;-of peas in relation to their. 

H. Steenbock, M. T. Sell and P. W. BoutWeli, 411. 

Fat-Soltlbl^ Vltaitiin: Yellow plant pigments from the-; Differentiation of 

M. Stephenson, 246. 
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Fat Tests: Milk-testing association and by a creamery; Comparison of- in 

milk as determined by a. H. C. Troy, 49. 

Fats : Cholesterol in tissue-; Source of error in the colorimetric estimation of. 

J. A. Gardner and F. W. Fox, 508. 

Fats : Ethyl alcohol and amyl alcohol; Critical temperature of solution of-in 

mixtures of. A. J. J. Vandevelde, 243. 

Fats :-and oils; Test for annatto in. W. Brinsmaid, 198. 

Fats : Melting-points of-and fatty acids; Apparatus for the routine determina¬ 

tion of. S. H. Blichfeldt and T. Thornley, 180. 

Fats: Partly hydrolysed-; Analysis of. W. Fahrion, 297. 

Fats : Water in-and oils; Estimation of. H. Oertel, 12. 

Fatty Acids : Anhydrides of higher aliphatic-as food. D. Holde and I. 

Tacke, 245. 

Fatty Acids: Egg-yolk lecithin;-of. P. A. Levene and I. P. Roaf, 242. 

Fatty Acids : Fish oils; New method for the separation of highly unsaturated- 

in. M. Tsujimoto, 57. 

Fatty Acids: Lead salts of saturated and of less saturated -; Quantitative 

separation of the. A, Seidenberg, 465. 

Fatty Acids : Melting-points of fats and-; Apparatus for the routine determina¬ 

tion of. S. H. Blichfeldt and T. Thornley, 180. 

Fatty Acids: Solid-with lead acetate in ^coholic solution; Precipitation of. 

E. Twitchell, 466. 

Fatty Acids: Turkey-red oil; Estimation of-in. 339. 

Fatty Mixtures: Resin acids in-; Estimation of. D. McNicoll, 340, 

Fatty Oils: Molecular solutions; Oil-Film measurement of-, and certain 

phenomena of. P. Woog, 465. 

Fatty Oils: Reptilia;-from. M. Tsujimoto and S. Kobayashi, 198. 

Fatty Substances : Acetyl value of-; Determination of the. E. Andre, 251. 

Fatty Substances : Greasiness of-. P. Woog, 464. 

Feeding Cake : Castor oil seeds in-; Detection of. Brioux and M. (iuerbet, 

100 . 

Feeding Stuffs : Bread, flour,-, etc.; Use of dyes in the microscopical exami¬ 

nation of. P, P. Fechner, 287. 

Fennel Oil : Sweet-. C. E. Sage, 458. 

Fermentation Glycerol : Estimation of-; Rapid method for the. K. Fleischer, 

514. 

Fermentation : Substance from yeast and rice polishings which accelerates-; 

Estimation of a. S. Frankel and E. Schwarz, 202. 

Ferric, Chromium, and Aluminium Hydroxides: Separating ——; New 
method for. M. and M. Lemarchands, 215. 

Ferro-Alloys: Graphitic carbon in-; Estimation of total carbon and new 

method for. P. Wenger and A. Trampler, 343. 

Ferrocyanide Method: Zinc by the-; Estimation of. E. Olivier, 299. 

Ferrovanadium : Vanadium and chromium in-by electrometric titration; 

Estimation of. G. L. Kelley, J. A. Wiley, R. T. Bohn, and W. C. Wright, 519. 

Fertilisers: Dicyanodiamide and of urea in-; Estimation of. E. Johnson, 

380. 

Fertilisers: Urea in-; Estimation of. E. B. Johnson, 338. 

Fibres : Cellulose in bast-; Estimation of. Y. Uyeda, 209. 

Fibres: Vegetable -; Digestion of. W. Thomann, 203. 

Fibre-Cement :-; Analysis of. B. J. Smart and P. C. Pecover, 424. 

Fine Chemicals Industry: -; The. 174. 
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VWi: Catalase in-; Occurrence of. P. C. Stockstad, 291, 

FItii: Chilled brine; Preservation of-frozen in. Penetration of salt. L. H. 

Almy and E. Field, 503. 

Fllih Oils : Highly unsaturated fatty acids in-; New method for the separation 

of. M. Tsujimoto, 57, 

Fish Preservation: Committee. (Report of the Food Investigation Board for 
the Year 1920.) 453. 

Fishes: Pacific Coast-; Chemical study of certain. D. B. Dill, 503. 

Fishy Flavour : Lecithin content of butter and its possible relationship to-. 

G. C. Supplee, 50. 

Fixed Oils: Identification; The spectrometric examination of certain-as a 

means of. H. C. T. Gardner, 356. 

Flames : Reducing-; Analysis by means of; detection of traces of manganese 

in presence of iron or other substances. J. Meunier, 259. 

Flash Points : Air and benzine; Determination of the-of mixtures of. W. 

Reinders, 219. 

Flour : Bread,-, feeding stuffs, etc.; Use of dyes in the microscopical examina¬ 

tion of. P. P. Fechner, 287. 

Flour: Cassava-. C. Griinme, 287. 

Flour: Potatoes and potato-; Mineral constituents of. C. E. Mangels, 328. 

Flour : Sterilising agent for-; Hydrocyanic acid as a. Marchadier and 

Goujon, 287. 

Flour : U.S.A.; Bleached -in. 139. 

Flour: Water extracts of wheat-; Electrical conductivity of. C. H. Bailey 

and F. A. Collatz, 242. 

Flours: Hydrogen peroxide on-; Action of. Marion, 11. 

Flours: Manioc and rice -; Detection of. L. Desvergnes, 367. 

Flowers : Saffron; Substitution of-of Onopordon species for. 144. 

Flue Gases : Carbon monoxide in air and in-; Estimation of small proportions 

of. D. Florentin and H. Vandenberghe, 153. 

Fluidity : Oils at low temperatures; Apparatus for determining the. -of. 69. 

Fluorescein: Underground water;-as an aid to tracing. H. Stabler, 511. 

Fluorescein ; Very dilute solutions; Detection of-in. M. Lombard, 337. 

Fodder: Milk; Relation of-to the anti-scorbutic power and salt-content of. 

A. F. Hess, L. J. Unger, and G. C. Supplee, 99. 

Food and Drugs Analysis, Abstracts : 1921: 11, 49, 94, 136, 195, 241, 286, 328, 
367, 404, 455, 498. 

Food Control :-. Statutory Rules and Orders. Nos. 350 and 379, 1921. 305. 

Food Control : (Statutory Rules and Orders, 1921, No. 1305.) The Sale of Food 
Order, 1921, dated August 16, 1921. Made by the Board of Trade under the 
Ministry of Food (Continuance) Act, 1920 (10 and 11 Geo. V., c. 47, and the 
Ministry of Food (Cessation) Order, 1921. 426. 

Food Control: -; Statutory Rules and Orders, No. 1056, 1921. 388. 

Food : Higher aliphatic acids as-; Anhydrides of. D. Holde and I. Tacke, 

245. 

Food Inspection: Agriculture; United States Department of. - Decision. 

182, 497^ 

Food Investigation Board : Department of Scientific and Industrial Research. 
Report of the -for the Year 1920. 453. 

Food Supply: Vitamins and the-. A. Harden, 201. 

Foods: Ash of-; Estimation of the alkalinity and phosphate content of the 

J. Tillmans and A. Bohrmann, 199. 



1 


IMdbx fo yoLVmz xvn. 


Foods ; Carbohydrates in vegetable-; Estimation of. V. C. Myers and H. It. 

CroU, 287. 

Foods : Infected-; Serological method for detection of. J. Bronfenbenfier and 

M. J. Schlesinger, 462. 

Foods : Laevulinic acid in-; Detection and estimation of. L. Griinhut, 406. 

Foreign Haricot Beans ; Structure of-. N. T. Giung, 329. 

Formaldehyde : Ammonium salts by means of-; Volumetric estimation of. 

I. M. Kolthoff, 620. 

Formaldehyde and Diphenylamine Reaction: Milk; Iron as the cause of the 
-of. F. Reiss, 136. 

Formaldehyde: -and paraformaldehyde in tablets; Estimation of. N. 

Evers and C. M. Caines, 374. 

Formaldehyde ; Metals in acids containing-; Solubility of. R. C. Griffin, 110. 

Formaldehyde: Resorcinol and sulphuric acid; New test for-with. R. 

Cohn, 602. 

Formic Acid : Potassium cyanide; Decomposition of, and estimation of-in the 

presence of hydrocyanic acid. G. Marker, 416. 

Formic, Oxalic, and Tartaric Acids :-in presence of each other; Detection 

of. F. Kraiiss and H. Tampke, 296. 

Formulae: Diluting acids, etc., to a desired strength; -for (Notes). A. E. 

Johnson, 488. 

“ Fornitral ”: Nitric acid; Use of-for the detection and estimation of. 386. 

Fractional Crystallisation : Gallium from indium and zinc by-of the caesium 

gallium alum; Separation of. P. E. Browning and L. E. Porter, 168. 

Fractional Distillation: Contact-ring stillheads;-with. R. Lessing. 386. 

Fractional : Precipitation. P. Jolibois, R. Bossuet and Chevry, 162. 

Fractionation : Humic acid; The preparation and-of. V. A. Beckley, 161. 

French Oil of Turpentine: -; Composition of. M. Vfezes, 262. 

Frozen Meat : Chilled and-; “Black spot’’ of. F. T. Brooks and M. N. Kidd, 

292. 

Fruit ; Rectin in-. (Report of the Food Investigation Board for the Year 

1920.) 453. 

Fruits : Citrus-; Black spot of. H. A. Lee, 336. 

Fruits : Cubebs; Substitution of the-of Piper ribesioides for. 144. 

Fruits : Oxidising enzymes of -. M. W. Onslow, 292. 

Fuels : Smokeless-. F. S. Sinnatt, 468. 

Fulminate of Mercury: Sodium thiosulphate; Notes on the reactions of- 

with. F. H. Dupre and P. V. Dupr6, 42. 

Fumes : Air; Estimation of nitrous-in. J. Moir, 617. 

Fungi : Coal tar creosote to wood-destroying-; Toxicity of various fractions 

and combinations of fractions of. H. Schmitz and S. M. Zeller, 409. 

Fungi: Edible-; Preserved. J. GerUm, 243. 

Furnace: Gas combustion - for use in organic analysis; Improved. T. J. 

Medley, 473. 

Fusions : Sodium peroxide-; Apparatus for. H. J. Hodsman, 260. 

Gallium : Caesium-alum; Separation of-from indium and zinc by frac¬ 

tional crystallisation of the. P. E. Browning and L. E. Porter, 168. 

Gallium Ferrocyanlde : Analysis; Use of-in. L. E. Porter and P. E. 

Browning, 168. 

Gas CdllilHldtidil Fufflace: Organic analysis; Improved-for use in. T. j. 

Medley, 473. 



IKDBX TO V<U.TmE XLVl. 


H 

Gases : Sulphur dioxide and sulphur trioxide in sulphur burner-; Estimation 

of. R. Dieckmann, 617. 

Gas-Volumetric Estimation : Ammoniacal, nitric, and organic nitrogen in mixed 
fertilisers:-of. P. Baldi, 64. 

Gas Volumetric Method : Aluminium;-of estimating. L. Losana, 383. 

Gaseous Ammonia: Hexamethylenetetramine picrate; Micro-Chemical identifi¬ 
cation of-as. C. Kollo and V. Teodossiu, 111. 

Gaseous Mixtures : Ether, alcohol, and water; Analysis of liquid and-of. 

I. Masson and T. L. McEwan, 250. 

Gases : Carbon monoxide in air and in flue-; Estimation of small proportions 

of. D. Florentin and H. Vandenberghe, IM. 

Gases: Dissolved-; Petrols containing. F. Bordas, 59. 

Gases : Industrial analysis of-; Apparatus for the. G. Ardoyer, 424. 

Gasoline: Water in - and in certain other substances; Calcium chloride 

method for the estimation of. C. W. Clifford, 417. 

Gasometric Determination: Nitrogen. Note on the-of. R. L, Stehle, 

421. 

Gasometric Estimation: Hypochlorites;-of. A. K. Macbeth, 344. 

Gasometric Estimation: Nitrogen;- jf. R. L. Stehle, 110. 

Gasometric Estimation : Urea in urine;-of. R. L. Stehle, 412. 

Gaultheria and Birch Oils : Methyl salicylate in-; Review of tests for. C. H. 

LaWall, 97. 

Gelatins: Commercial-; The gold number of. F. A. Elliott and S. E. Shep¬ 

pard, 470. 

Gelatins: Glues; Jelly strength of-and. S. E. Sheppard, S. S. Sweet, and 

J. W. Scott, Junr., 20. 

Gelatins : Setting and melting points of-; The. S. E. Sheppard and S. Sweet, 

341. 

Gemsbok Beans: - {Bauhinia esctdenta Burch.) G. T. Bray, 401. 

Georgia Velvet Bean : Seed of the-. B. Sure and J. W. Read, 606. 

German Agricultural Experiment Station: Citrate-soluble phosphoric acid 

in superphosphates; Estimation of. Ofiicial method of the -. 295. 

Germicidal Properties: Milk; -of. 293. 

Germicidal Value: Chlorine disinfectants;-of some. F. W. Tilley, 103. 

Glandular and Other Tissues : Vitamine in connection with determinations of 

vitamine in -; Quantitative method for the determination of. F. K. 

Swoboda, 17. 

Glass Apparatus: Crystallised-; Repair of. A. F. O. Germann, 164. 

Glass Apparatus : Crystallised-; Repair of. H. Bailey, 476. 

Glass: Autoclave. Schmidt, 163. 

Glass: Bottle-upon ink; The acidity of ink and the influence of. C. A. 

Mitchell, 129. 

Glass-Wool: -; Adsorbent properties of. I. M. Kolthoff, 259. 

Globulin: Cohune nut;-from the. C. O. Johns and C. E. F. Gersdorff, 100. 

Glue : Testing-; A simple method for (Notes). D. R. Frazer, 284. 

Glues: Gelatins and-; Jelly strength of. S. E. Sheppard, S. S. Sweet, and 

J. W. Scott, Junr., 20. 

Glycerides : Goose-fat;-of. A. Bomer, 600. 

Glycerol : Acrolein; Estimation of-in wine by conversion into. A. Heiduschka 

and F. Englert, 332. 

Glycerol : Fermentation-; Rapid method for the estimation of. K. Fleischer, 

514. 
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Glycerol : Specific gravity and percentage of --; Need of a new table for. L. W. 

Bosart, 513. 

Glycine Anhydride: Dipeptide compounds; Colour reaction of-and of its. 

T. Sasaki, 514. 

Glycyrrhizin: Liquorice root; Estimation of-in. P. A. Houseman, 372 

Goat ^8, Cow ^8, and Human Milk : Acidity of-; Comparison of the. E. W. 

Schultz and L. R. Chandler, 241. 

Goat *8 Milk : Fat globules in-; The size of. E. W. Schultz and L. R. Chandler, 

241. 

Gold Cathodes: Electrolytic work;-for. A. B. Andrews, 380. 

Gold: Copper, palladium, and platinum; Electrolytic estimation of-and its 

separation from. W. D. Treadwell, 298. 

Gold Number : Commercial gelatins; The-of. F. A. Elliott and S. E. Shep¬ 

pard, 470. 

(Golden Seal): Hydrastis - . 374. 

Goldenseal (Hydrcuttis) Root: Standard for-; Proposed. 143. 

Goose-Fat : Glycerides of-. A. Bomer, 500. 

Government Chemist : Work of the Government Laboratory; Report of the- 

upon the (For the year ended March 31, 1921). 493. 

Government Laboratory: Government Chemist upon the Work of the-; 

Report of the. (For the year ended March 31, 1921.) 493. 

Grains : Cereal-rye; Amylases of the. J. L. Baker and H. F. E. Hulton, 329. 

Grape Seed : Oil. E. Klinger, 138. 

Gr^e-Seed : Oil, F. Rabak, 500. 

Grape-Seed Oil: —Composition of. E. Andre, 331. 

Grape-Seed : Oils. E. Andre, 288. 

Graphite: Volatile matter in-; Estimation of. O. L. Shinn, 416. 

Graphitic Carbon : Ferro-alloys; Estimation of total carbon and new method for 

-in. P. Wenger and A. Trampler, 343. 

Greasiness : Fatty substances;-of. P. Woog, 464. 

Grignard Reagent : Oxidation of the-. C. W. Porter and C. Steel, 60. 

Growth-Promoting Factors : Lower vegetable organisms;-in. P.Goy, 99. 

Guanidine Carbonate: Standard alkali;-as a. A. H. Dodd, 250. 

Gum Arabic: Gum tragacanth with-; Adulteration of. L. Thevenon, 55. 

Gum Levan : Mould spores; Formation of-by. N. and L. Kopeloff and C. J. 

Welcome, 15. 

Gum Tragacanth: Gum arabic; Adulteration of-with. L. Thevenon, 55. 

Gum : Yacca-. 54. 

Gurjun Balsam : Turner reaction for-; The. J. B. Luther, 332. 

Haemolytic Streptococci: Milk and from human le.sions; - from. R. C. 

Salter, 248. 

Haemolytic Streptococci: Water; Vitality and viability of - in. G. S. 

Livingston, 247. 

Halogen Acids: Oil of juniper; Action of-on. R. Huerre, 140. . 

Halogen Compounds: Arsenic-; Reduction of. O. Ruff, 298. 

Halogenated Derivatives : Mercury and thallium; Compounds of-. [Sepa¬ 

ration of mercury from thallium.] J. Barlot and J. Pernot, 421. 

Hardened Castor Oil: Hydroxystearic acid from-; New. H. Thoms and 

W. Deckert, 139. 

Hardness: Water; Estimation of the-of. G. Bruhns, 337. 

Hardness : Water; Soap solution for use in estimating-of. A. Krieger, 337. 
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Haricot Beans : Foreign-; Structure of. N. T. Giung, 329. 

Haricot Beans: -; Poisonous. T. V. Fellenberg, 196. 

Harrogate Mineral Waters :-; Composition of the. W. Lowson, 125. 

Head Oil : Sperm whale; Composition of the-of the. M. Tsujimoto, 197. 

Heat: Anti-scorbutic vitamin; Effect of-and oxidation upon the. R. A. 

Dutcher, H. M. Harshaw, and J. S. Hall, 411. 

Heat-Insulating Capacity: Textiles; Laboratory apparatus for measuring the 
permeability and-of. G. Colombo, 68. 

Heavy Soils : Clay in-; Estimation of. A. F. Joseph and F. J. Martin, 463. 

Hemicellulose : Apple wood;-of. W. E. Tottingham, R. H. Roberts, and 

S. Lepkousky, 204. 

Herrings : Canned-; Maturing of. (Report of the Food Investigation Board 

for the Year 1920.). 453. 

Hexabromide and Iodine Values : Linseed oil and soya bean oil on the estimation 
of these oils by means of the-; Effect of variation in the analytical con¬ 

stants of. E. A. Tschudy, 513. 

Hexabromide Test : Oils other than linseed oil in paints by means of the-; 

Detection of. H. Bailey and W. D. Baldsiefen, 104. 

Hexabromostearic Acids: Linolenic and — —. S. Coffey, 418. 

Hexamethylenetetramine Picrate: Gaseous ammonia as-; Micro-Chemical 

identification of. C. Kollo and V. Teodossiu, 111. 

High-Grade Ores : Bismuth in-; Colorimetric estimation of. (L Spurge, 298. 

Hippuric Acid : Urine; Rapid method for the e.stimation of-in. F. B. Kings- 

bur}^ and W. W. Swanson, 509. 

Hollyhock Seed :-and oil; Composition of. R. S. Hiltner and L. Feldstein, 

407. 

** Honey”: Artificial -. A. Beythien, 500. 

Honey: Artificial ——; Methods for the analysis of. A. Behre, 499. 

Honey: Chilian-(Notes). G. R. Thompson, 328. 

Hops: Tannin in -; Polarimetric estimation of. A. R. Ling and D. R. Nanji, 

332. 

Human Lesions: Milk and from -; Haemolytic Streptococci from. R. C. 

Salter, 248. 

Human Milk: Goat’s, cow’s, and-; Comparison of the acidity of. E. W. 

Schultz and L. R. Chandler, 241. 

Humic Acid: -; The preparation and fractionation of. V. A. Beckley, 151. 

Humus :-; The formation of. V. A. Beckley, 151. 

Husks : Cacao-beans and-; Estimation of methyl alcohol in. C. H. Koers, 52. 

Hydrastine: Hydrastis canadensis; Estimation of-in. N. Wattiez, 143. 

Hydrastis: -(Golden Seal). 374. 

Hydrastis Canadensis: Hydrastine in -; Estimation of. N. Wattiez, 

143. 

Hydrastis: Goldenseal-root; Proposed standard for. 143. 

Hydrazines :-; Preparation of. L. Thompson, 105. 

Hydriodic Acid : Oxidimetry; Electrometric titration of - and its use as a 

standard in. W. S. Hendrixson, 211. 

Hydrocarbons: Benzene-in coal-gas; Estimation of. E. Berl, K. Andress, 

and W. Muller, 253. 

Hydrocarbons: Petrol; Estimation of aromatic-in mixtures with. H. T. 

Tizard and A. G. Marshall, 155. 

Hydrocarbons : Solution and turbidity-temperature of -, etc.; Critical tem¬ 

perature of. N. Chercheffsky, 162. 
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Hydrochloric Acid : Leather; Estimation of-and neutral chlorides in. A. W. 

Thomas and A. Frieden, 107. 

Hydrochloric Add Solution : Tin and antimony in- by means of hydrogen 

sulphide; Separation of. G. Luff, 213. 

Hydrochloride ; Apomorphine-. D. B. Dott, 373. 

Hydrocyanic Acid: Alloxan reagent; Microchemical identification of - by 

means of. G. Denig^s, 334. 

Hydrocyanic Acid: Flour; - as a sterilising agent for. Marchadier and 

Goujon, 287. 

Hydrocyanic Acid: -; Estimation of. R. L. Mofris, 97. 

Hydrocyanic Acid : Linseed cakes; Presence of-in. Barishac, 56. 

Hydrocyanic Acid: Linseed cakes; Presence of - in. E. Kohn-Abrest, 

57. 

Hydrocyanic Acid : Potassium cyanide; Decomposition of, and estimation of 
formic acid in the presence of-. G. Marker, 415. 

Hydrogen«Ion Concentration: Colorimetric method of determining-; The: 

Some applications in the analytical laboratory. N. Evers, 393. 

Hydrogen-Ion Concentration: Drinking water; Estimation and significance of 
the-in the examination of. I. M. Koltholf, 249. 

Hydrogen-Ion Concentration: Indicator papers; Estimation of-in small 

volumes of liquid by means of. J. M. Kolthoff, 381. 

Hydrogen-Ion Concentration: Measurement of-; Notes on the. G. W. 

Monier-Williams, 315. 

Hydrogen-Ion Concentration: Small volumes of liquid; Colorimetric method 
for the estimation of-in. L. D. Felton, 297. 

Hydrogen-Ion Concentration: Water; Colorimetric method for the estimation 
of-in. 1. M. Kolthoff, 379. 

Hydrogen Peroxide : Catalyst for the oxidation of dextrose with-; Disodium 

hydrogen phosphate as a E. J. Witzemann, 105. 

Hydrogen Peroxide: Flours; Action of-on. Marion, 11. 

Hydrogen Peroxide: Pure-; Properties of. O. Maass and W. H. Hatcher, 

no. 

Hydrogen Peroxide : Traces of-; Detection and estimation of. F. W. Horst, 

341. 

Hydrogen Sulphide: Generating-; Apparatus for. V. B. Connell, 113. 

Hydrogen Sulphide: Seeds of certain Papilionaceae; Substance yielding- 

contained in the. M. Mirande, 408. 

Hydrogen Sulphide : Tin and antimony in hydrochloric acid solution by means 
of-; Separation of. G. Luff, 213. 

Hydrogen Sulphide : Waters at great depths; Occurrence of-in. O. Liming, 

148. 

Hydrogenated Oils : Digestibility of some-. A. D. Holmes and H. J. Deuel, 

503. 

Hydrolysed Caseinogen : Substances precipitated by mercuric sulphate from- 

and the isolation of tryptophane. H. Onslow, 504. 

Hydrolysed Fats: Partly-; Analysis of. W. Fahrion, 297. 

Hydrolysed Sawdust : Cattle food prepared from-. E. C. Sherrard and 

G. W. Blanco, 199. 

Hydrolysis : Molecular weights; Application of the law of-to the determina¬ 

tion of. H. Colin and A. Chaudun, 153. 

Hydrolytic Alkalinity: Soaps;-of pure and commercial. F. C. Beedle and 

T, R. Bolam, 209. 
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li^roqaiiioiie: Antiscorbutic extracts and -; Colour reaction common to. 

M. Bezssonoff, 462. 

Hydrosulphite :-; Volumetric estimation of. R. Formhals, 24. 

Hydroxides : Ferric, chromium, and aluminium-; New method for separating. 

M. and M. Lemarchands, 216. 

Hydroxystearic Acid : Hardened castor oil; New-from. H. Thoms and W. 

Deckert, 139. 

Hypochlorites : Gasometric estimation of-. A. K. Macbeth, 344. 

Ifypochlorous Acid: ——; Electrometric titration of. W. D. Treadwell, 301. 
Hypophosphorous Acid ; Silver and its separation from lead and other metals by 

means of-; Estimation of. L. Moser and T. Kittl, 381. 

H3Fpopho8phorou8 Acid : Silver by precipitation with-; Estimation of. L. 

Moser and T. Kittl, 342. 

Ice Cream. 405. 

Ice Cream: “Sandy” crystals in-; Separation and identification of. H. F. 

Zoller and O. E. Williams, 466. 

Illlp4 Butter : Cacao butter; Detection and estimation of-used as substitute 

for. F. G. H. Tate and J. W. Pooley, 220. 

Indian : Kapok seed. 196. 

Indian Opium : Morphine, codeine, and narcotine in-. Jitendra Nath 

Rakshit, 481. 

Indican : Purity of water; Detection of —— as a criterion of the. A. Jolles, 103. 

Indicator: Indigo carmine; Methyl orange as an - in presence of. F. X. 

Moerk, 515. 

Indicator: New-; A. R. W. Kinkead, 109. 

Indicator Papers : Hydrogen-ion concentration in small volumes of liquid by 

means of-; Estimation of. J. M. Kolthoff, 381. 

Indicator : Phenol red as —— of acidity. A. Massink, 470. 

Indicator: Poirrier blue as an-. W. Mestrezat, 341. 

Indicator Properties : Phthaldins;-of two new. W. Csanyi, 260. 

Indicators : Colloid chemistry of-. G. Wiegner, 206. 

Indicators : Titration of acids and bases; The joint use of two-in the J. L. 

Lizius, 356. 

Indicators: Whey; Use of-to determine the reaction of. Y. Okuda and 

H, F. Zoller, 368. 

Indigo Carmine: Indicator in presence of-; Methyl orange as an. F. X. 

Moerk, 616. 

Indium : Gallium from-and zinc by fractional crystallisation of the caesium 

gallium alum; Separation of. P. E. Browning and L. E. Porter, 158. 

Industrial Analysis : Gases; Apparatus for the-of. G, Ardoyer, 424. 

Isfected Foods: Detection of-; Serological method for. J. Bronfenbenner 

and M. J. Schlesinger, 462. • 

Infections : Specific bacterial-of the udder; Reaction of milk in relation to 

the presence of blood-cells and of. J. C. Baker and R. S. Breed, 16. 

Ink: Acidity of-and the influence of bottle glass upon-; The. C, A. 

MitcheU, 129. 

Inks: -: Their composition, manufacture, and methods of testing. 61. 

Inorganic Analysis. Abstracts: 1921: 21, 63, 109, 157, 211, 264, 297, 341, 381, 
421, 470, 616. 

inorganic Phosphate: Alkalimetric titration: Estimation of —— in urine by. 
C. H. Fiske, 294. 
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Insoluble Volatile Acids : Adulteration in butter by means of the melting-point 
of the-; The detection of. G. Van B. Gilmour, 183. 

Institute of Brewing : Research Scheme; The-. 425. 

Institute of Chemistry of Great Britain and Ireland : 1921: 76, 173, 267, 887. 

Institute of Metals: -; The. 266. 

Intermediate Products: Organic-; Importation of. 122. 

International Normal Weight : Saccharimeter; The-for the. 268. 

International : Physico-Chemical Symbols. 121. 

International Union : Pure and Applied Chemistr}';-of. Belgian Bureau of 

Chemical Standards. 266. 

Inulin : Biological method for the detection of dextrose; Investigation of the 

products of the enzymic hvdrolysis of-by the. E. Bourquelot and M. 

Bridel, 408. 

Invert Sugar : Dextrose, ——, and laevulose by the thiocyanate-potassium iodide 
method; Table for the estimation of. G. Bruhns, 3^). 

Iodic Acid: -and silver by electrometric titration; Estimation of. W. S. 

Hendrixson, 255. 

Iodic Acid : Microchemical reactions of -. A. Bolland, 24. 

lodimetric Determination: Diastatic power of malts;-of the. J. L. Baker 

and H. F. E. Hulton, 90. 

lodimetric Estimation: Acetone;-of. P. H. Hermans, 338. 

lodimetric Estimation: Amino nitrogen; - of. H. H. Willard and W. E. 

Cake. 64. 

lodimetHc Estimation: Mercaptans; - of. J. W. Kimball, k. L. Kramer, 

and E. E. Reid, 338. 

lodimetric Method: Chromium in chromite;-for the estimation of. E. 

Little and J. Costa, 216. 

lodimetric Titration: Chromium;-of. J. M. Kolthoff, 160. 

Iodine and Hexabromide Values : Linseed oil and so\’a bean oil on the estima¬ 
tion of these oils by means of the - - ; liffect of variation in the anal}i:ical 
constants of. E. A. Tschudy, 513. 

Iodine: Blood and animal tissues; Estimation of-in. E. C. Kendall and 

F. S. Richardson, 13. 

Iodine : Different metals in the cold; Action of-on: Process for the detection 

of the presence of chlorine in the atmosphere. C. Matignon, 211. 

Iodine Solution: Reich te.st; Modified-for the. H. M. Lowe, 341. 

Iodine Value : Aschmann's method of determining the-. B. M. Margosches 

and R. Baru, 465. 

Iodine Value : Sterols and the-. (Report of the Food Investigation Boar<} for 

the Year 1920.) 453. 

Iodoform: Reaction. N. Schoorl, 154. 

Ions: Bromate, dichromate, nitrite, and chloride-; Electrometric estimation 

of. W. S. Hendrixson, 472. 

Iron Alloys: Vanadium in steels and-; Estimation of. L. Rolla and M. 

Nuti, 422. 

Iron: Cobalt; The dimethylglyoxime reactions of-and. W. Vaubel, 422. 

Iron : Copper and-in aluminium alloys; Rapid estimation of. P. Hulot, 471. 

Iron: Cupferron method; Estimation of-by the. G. E. F. Lundell, 254. 

Iron: Formaldehyde and diphenylamine reaction of milk;-as the cause of 

the. F. Reiss, 136. 

Iron: Manganese; Approximate estimation of-and. L. J. Curtman and 

N. H. Hecht, 299. 
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Iron: Manganese; New method for the separation and estimation of-and. 

C. Kollo, 111. 

Iron: Organic liquids, especially in wines; Estimation of small quantities of-in. 

Malvezin and C. Rivilland, 206. 

Ison: Reducing flames; Analysis by means of; detection of traces of manganese 

in presence of-or other substances. J. Meunier, 259. 

leon: Titanium and-in rocks; Estimation of. F. Ferrari, 66. 

I»on: Titanous salts; Volumetric determination of - by means of. W. M. 

Thornton, Junr., and J. E. Chapman, 159. 

Jamaica: Leaves of the “wild pimento’’ of-; Volatile oil from the. O. D. 

Roberts, 289. 

Japanese Corydalis : Alkaloids of-. Y. Asahina and S. Motigase, 143. 

Japanese Substitute : Optochin (ethylhydrocupreine); Remijin, an inferior- 

for. C. A. Rojahn, 142. 

Jelly Strength: Gelatins and glues;-of. S. E. Sheppard, S. S. Sweet, and 

J. W. Scott, Junr., 20. 

Juices : Lead-preserved sugar-cane-; Estimation of reducing sugars in. J. B. 

Harris, 499. 

Juniper : Halogen acids on oil of-; Action of. K. Huerre, 140. 

Jnniperus Phoenicea : Berries of -from Sardinia; Essential oil from the. 

E. Pu.xeddu and F. Vodret, 53. 

Kapok Seed : Indian-. 196. 

Kernels: Palm-from Madagascar; Composition of. G. Clot, 138. 

Kjeldahl and Dumas Methods : Total nitrogen in urine by the-; Estimation 

of. W. Mestrezat and M. P. Janet, 17. 

Krameria triandra: Polygonum bistorta as a substitute for-. Ruiz and 

Pavon, 141. 

Laboratory : .Apparatus. G. Ajon, 218. 

Laboratory Apparatus: Textiles;-for measuring the permeability and 

heat insulating capacity of. G. Colombo, 68. 

Lactarius and Russula Species: Bitter-; New reagent for. Barlot, 96. 

Lactate: Lactic acid as sodium ferric-; Separation and detection of. K. A. 

Hoffmann, 296. 

Lactic Acid :-; Detection of. L. Hartwig and R. Saar, 243. 

Lactic Acid : Sodium ferric lactate; Separation and detection of-as. K. A. 

Hoffmann, 296. 

Lactic Organisms: Individual divergences of-; Sudden phy.siological muta¬ 

tions caused by. C. Gorini, 336. 

Lactic Streptoccus: Milk; Viscous-in. H. Violle, 409. 

Lactose: .\lkaline potassium permanganate; Volumetric method for the estima¬ 
tion of-by. F. T. Adriano, 137. 

Lactose : Maltose and-in the presence of other reducing sugars by Barfoed’s 

reagent; Estimation of. L. Le Grand, 400. 

Lactose: Maltose or-in presence of other reducing sugars; Estimation of: 

Use of Barfoed’s solution. Le^and, 198. 

Lactose : Milk; Colorimetric estimation of-in. R. G. Owen and R. Gregg, 286. 

Laevulinic Acid : Foods; Detection and estimation of-in. L. Griinhut, 406. 

Laevulose : Dextrose, invert sugar, and-by the thiocyanate-potassium iodide 

method: Table for the estimation of. G. Bruhns, 330. 
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LMVulose: Dextrose, -, sucrose and dextrin in admixture; Estimation oL 

A. Behre, 368. 

Lamp Methc^: Sulphur in petroleum spirits;-of estimating. J. S. Jacksqn 

and A. W. Richardson, 166. 

Lard: Beef fat in-by Bomer's method; Detection of. Vitoux and C. F. 

Muttelet, 371. 

Lard : Beef fat in-; Detection of. Vitoux and C. F. Muttelet, 94. 

Lard : Nutritive value of-and-substitutes; Factors influencing the. J. C. 

Drummond, 246. 

Lard : Nutritive value of-. J. C. Drummond, J. Golding, S. S. Zilva, and 

K. H. Coward, 244. 

Lard Substitutes: Lard and -; Factors influencing the nutritive value of. 

J. C. Drummond, 245. 

Lathyrism : Vetch seeds;-or poisoning caused by. M. Mirande, 291. 

Lead Acetate : Solid fatty acids with-in alcoholic solution; Precipitation of. 

E. Twitchell, 466. 

Lead : Brass; Estimation of small amounts of-in. F. W. Glaze, 382. 

Lead : Cellulose; Adsorption of-and copper by. I. M. Kolthoff, 268. 

Lead Number Estimation: Vanilla extracts; New-in. H. J. Wichmann, 

333. 

Lead : Peaty waters;-in (Notes). T. Tickle, 240. 

Lead-Preserved Sugar-Cane Juices: Reducing sugars in-; Estimation of. 

J. B. Harris, 499. 

Lead Salts : Saturated and of less saturated fatty acids; Quantitative separation of 
the-of. A. Sedienberg, 466. 

Lead : Silver and its separation from-and other metals by means of hypo- 

phosphorous acid; Estimation of. L. Moser and T. Kittl, 381. 

Lead : Water on-; Notes on the so-called action of. J, C. Thesh, 270. 

Leather : Hydrochloric acid and neutral chlorides in-; Estimation of. A. W. 

Thomas and A. Frieden, 107. 

Leaves : Ocimum gratissimum, Linn.; Volatile oil from the-of. O. D. 

Roberts, 372. 

Leaves : Skimmia laureola; Essential oil from-of. J. L. Simonsen, 333. 

Leaves: Tincture of aconite-; Content of aconitine in some samples of. A. 

^ Richaud, 97. 

Leaves: '‘Wild pimento*' of Jamaica; Volatile oil from the-of the. O. D. 

Roberts, 289. 

Lecithin Content: Fishy flavour;-of butter and its possible relationship to. 

G. C. Supplee, 50. 

Lecithin: Egg-yolk-; Fatty acids of. P. A. Levene and I. P. Roaf, 242. 

Lecithin :-; Estimation of. J. L. B. van der Marck, 372. 

Legumes : Manganese in commonly grown-. J. S. Jones and D. E. Bullis, 

377. 

Lesiona: Milk and from human -; Haemolytic Streptococci from. R. C. 

Salter, 248. 

Lignin ** Colour Reactions :-; Significance of. E. C. Crocker, 419. 

Lime: Chromic oxide precipitates; Entanglement of-and magnesia by. E. 

Toporescu, 216. 

Limestones : Organic carbon in bituminous-; Estimation of the. E. Serna- 

giotto, 296. 

Liftolenic and Linolic Acids: Oxygen absorption of oils; True. II. -. S. 

Coffey, 467. 
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UMolenlc Acids : Hcxabromostearic and-. S. Coffey, 41B. 

Lteolic Acid Tetrabromide : Elaeostearic acid tetrabromide from lung oil with 

ordinary-; Non-Identity of. B. H. Nicolet, 251. 

Liiiollc and Linolenic Acids: Oils; True oxygen absorption of. II. -, S. 

Coffey, 467. 

Linseed Cakes: Hydrocyanic acid in-; Presence of. Barishac, 56. 

Linseed Cakes: Hydrocyanic acid in-; Presence of. E. Kohn-Abrest, 57. 

Linseed Oil : Hexabromide and iodine values; Effect of variation in the analytical 

constants of-and soya bean oil on the estimation of these oils by means 

of the. E. A. Tschudy, 513. 

Linseed Oil : “Oil bromidetest of-; The. T. A. Davidson, 466. 

Linseed Oil : Paints by means of the hexabromide test; Detection of oils other 

than-in. H. Bailey and W. D. Baldsiefen, 104. 

Liqueurs : Meth\'l alcohol in-- and spirits; Detection of. L. Hoton, 53. 

Liquid and Gaseous Mixtures : Ether, alcohol, and water; Analysis of-of. 

I. Masson and T. L. McEwan, 250. 

Liquid : Hydrogen-ion concentration in small volumes of-by means of indi¬ 

cator papers; Estimation of. J. M. Kolthoff, 381. 

Liquid: Hydrogen-ion concentration in sm?U volumes of-; Colorimetric 

method for the estimation of. L. D. Felton, 297. 

Liquids : Iron in organic-, especially in wines; Estimation of small quantities 

of. Malvezin and C. Rivilland, 206. 

Liquorice Root: Glycyrrhizin in-; Estimation of. P. A. Houseman, 372. 

Lobinol : Rhus diversiloha (poison oak); -, a dermatitant from. J. B. 

McNair, 143. 

Lubricants :-; Solid. 161. 

Locust Bean Seeds : .-; The composition of (Notes). T. R. Hodgson, 366. 

Lysol : Commercial cresol in-; Approximate estimation of. C. J. Jordan and 

F. Southerden, 375. 

Lysol : Commercial cresol in-; Approximate estimation of (Notes). G. F. W. 

Martin, 451. 

Mace: Bombay-. 139, 

Madagascar: Palm kernels from-; Composition of. G. Clot, 138. 

Magnesia: Lime and-by chromic oxide precipitates; Entanglement of. 

E. Toporescu, 216. 

Magnesium: Calcium and-in various salt mixtures; Estimation of. E. 

Canals, 384. 

Magnesium: Calcium and - in various salt mixtures; The quantitative 

estimation of. E. Canals, 216, 

Magnesium : Potassium and sodium in presence of-; Micro-Chemical identifi¬ 

cation of. E. Ludwig and H. Spirescu, 112. 

Magnesium : Sodium,-, sulphates and phosphates; Estimation of potassium 

in presence of. H. Atkinson, 364. 

Maize : Quercitin in brown-husked-; Occurrence of. C. E. Sando and H. H. 

Bartlett, 602. 

Maltose : Barfoed's reagent; Estimation of-and lactose in the presence of 

other reducing sugars by. L. Le Grand, 406. 

Maltose: Reducing sugars; Estimation of-or lactose in presence of other: 

Use of Barfoed's solution. Legrand, 198. 

Malts : Diastatic power of-; lodimetric determination of the. J. L. Baker and 

H. F. E. Hulton, 90. 
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Malts: Extract of coloured-; Estimation of the. C. G. Matthews, 95. 

Manganese : Aluminium and-; Sodium salicylate as reagent for detecting. 

C. Van Zijp, 300. 

Manganese : Commonly grown legumes;-in. J. S. Jones and D. E. Bullis, 

377. 

Manganese : Detection of-; Interference of phosphates with. T. Sabalitschka 

and H. Niesemann, 159. 

Manganese: Iron and-; Approximate estimation of. L. J. Curtman and 

N. H. Hecht, 299. 

Manganese: Iron and-; New method for the separation and estimation of. 

C. Kollo, HI. 

Manganese : Phenolphthalein and diphenylamine in the estimation of-by the 

persulphate method; The use of. D. H. Wester, 112. 

Manganese : Reducing flames; Analysis by means of; detection of traces of- 

in presence of iron or other substances. J. Meunier, 259. 

Manganese Salts: -; Reaction of. V. Maeri, 159. 

Manganese: Vegetable kingdom; Occurrence of - throughout the. G. 

Bertrand and M. Rosenblatt, 409. 

Manioc and Rice Flours: -; Detection of. L. Desvergnes, 367. 

Manna: Mannitol;-and the extraction of. G. Scarlata, 369. 

Mannitol ; Manna and the extraction of-. G. Scarlata, 369. 

Mannitol: -; Polarimetric estimation of. M. J. Badreau, 368. 

Mannitol : Rotatory power of-; Influence of ammonium molybdate on the. 

G. Tanret, 330. 

Manurial Pollution : Anaerobic spore test; Detection of-in milk by the. 

J. Weinzirl, 461. 

Margarine and Butter Fats : Rancidity of-; Investigations on the. W. N. 

Stokoe, 335. 

“Maroola ” Nuts: - (Sclerocarya Caffra); Oil of. 289. 

Meadow Saffron Seeds : Alkaloid and oil content of-; The. C. Grimme, 200. 

Meat : Chilled and frozen-; “Black spot “ of. F. T. Brooks and M. N. Kidd, 

292. 

Meat : Storage; Changes in --on. (Report of the Food Investigation Board for 

the Year 1920.) 453. 

Medicines : Spirits,-, cosmetics, etc., by means of the Zeiss immersion refracto- 

meter; Estimation of methyl alcohol and ethyl alcohol in. W. Lange and 
G. Reif, 369. 

Melting-Point : Apparatus. F. Friedrichs, 218. 

Melting-Point : Coal;-of. G. Charpy and J. Durand, 59. 

Melting-Point Determinations : Phosphoric acid instead of sulphuric acid in 
-; Use of. A. Graustein, 161. 

Melting-Point : Insoluble volatile acids; The detection of adulteration in butter by 

means of the-of the. G. Van B. Gilmour, 183. 

Melting-Points : Fats and fatty acids; Apparatus for the routine determination 

of- of. S. H. Blichfeldt and T. Thornley, 180. 

Melting-Points: Gelatins; The setting and-of. S. E. Sheppard and S. 

Sweet, 341. 

Mercaptans : -i.——; lodimetric estimation of. J. W. Kimball, R. L. Kramer, and 
E. E. Reid, 338. 

Mercuric Sulphate : Tryptophane; Substances precipitated by-from 

hydrolysed caseinogen and the isolation of. H. Onslow, 504i! 

Mercury: -; Volumetric estimation of. E. Biilmann and K. Thaulow, 382.. 
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Mercury : Cuprous mercuric iodide; Identification of-as. P. Artmann, 254. 

Mercury Fulminate : Characteristic reaction of-. A. Langhans, 253. 

Mercury : Halogenated derivatives of-and thallium; Compounds of. [Sepa« 

ration of-from thallium.] J. Barlot and J. Pernot, 421. 

Mercury Salts : Reagent for-; Zinc purpurate as a. G. Deniges, 42J. 

Metal Alloys : Acids; Rapid method of disintegrating-not attacked by. I. 

Compagno, 65. 

Metal-Glass: Tap. W. E. Garner, 68. 

Metallic Salts: Water; Influence of minute quantities of-on the bacterio¬ 

logical content of. E. L. Atkinson and R. C. Frederick, 247. 

Metallurgical Products: Arsenic and phosphorus in -; Estimation of. I. 

Compagno, 66. 

Metallurgical Products : Ores and-; Estimation of vanadium in. R. B. 

Schaal, 472. 

Metals : Acids containing formaldehyde; Solubility of —— in. R. C. Griffin, 110. 

Metals: Institute of-; The. 266. 

Metals : Iodine on different-in the cold; Action of: Process for the detection 

of the presence of chlorine in the atmosphere. C. Matignon, 211. 

Metals : Silver; Estimation of, and its separation from lead and other- by 

means of hypophosphorous acid. L. Moser and T. Kittl, 381. 

Metals: Sulphides; Estimation of-as. L. Moser and A. Schattner, 421. 

Methoxy Group :-; Volumetric estimation of the. J. Troeger and E. Tiebe, 

414. 

Methyl Alcohol : Cacao-beans and husks; Estimation of-in. C. H. Koers, 52. 

Methyl Alcohol : Ethyl alcohol; Deniges* test for the detection and estimation of 
- in the presence of. R. M. Chapin, 375. 

Methyl Alcohol: Liqueurs and spirits; Detection of-in. L. Hoton, 53. 

Methyl Alcohol: Purification of -; A method of. A. Lanzenberg and J. 

Duclaux, 206. 

Methyl Alcohol : Spirits, medicines, cosmetics, etc., by means of the Zeiss im¬ 
mersion refractometer; Estimation of --and ethyl alcohol in. W. Lange 

and G. Reif, 369. 

Methyl Orange: Indigo carmine;-as an indicator in presence of. F. \ 

Moerk, 515. 

Methyl Salicylate : Gaultheria and birch oils; Review of tests for-in. C. H 

La Wall, 97. 

Methylation: Cellulose;-of. 111. - Homogeneity of product and limit 

of-. W. S. Denham, 154. 

Methylene Blue : Living and dead yeast; Action of-and other dyes on. C. G. 

Fraser, 247. 

Metropolitan Borough of Stepney : Report of the Borough Analyst for the- 

for the Year 1920; Annual. H. Hawiey, 452. 

Micheirs Cup and Ball: Viscosimeter. T. C. Thomsen, 114. 

Micro-Chemical Identification: Gaseous ammonia as hexamethylenetetramine 
picrate;-of, C. Kollo and V. Teodossiu, 111. 

Microchemical Identification : Hydrocyanic acid by means of alloxan reagent; 
-of. G. Denig^s, 334. 

Micro-Chemical Identification : Potassium and sodium in presence of magne¬ 
sium; -of. E. Ludwig and H. Spirescu, 112. 

Microchemical Reactions: Iodic acid; --of. A. Bolland, 24. 

Microchemical Tests: vSaccharin and its salts ;- for. Denig^s, 459. 

Microscope Field : Colouring of the-; Note on (Notes). R. J. Phillips, 367, 
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Microscopical Examination : Dyes in the-of bread, flour, feeding stuffs, 

etc.; Use of. P. P. Fechiler, 287. 

Microscopic Examination : Opaque objects; Apparatus for-of. M. Fraij^ipois 

and P. Lormand, 346. 

Microscopical Preparations: Vegetable and animal tissues; New technique for 
-of. Larbaud, 303. 

Micro-Sections: Vulcanised rubber articles;-cut from. H. A. Depew and 

I. R. Ruby, 108. 

Microstructure : Wood; Effects of chemical reagents on the-of. A. Abrams, 

468. 

Milk: Anti-scorbutic power and salt-content of-; Relation of fodder to the. 

A. F. Hess, L. J. Unger, and G. C. Supplee, 99. 

Milk: Fat content of skimmed-; Comparison of methods for the estimation 

of the. T. J. Mclnerney and H. C. Troy, 50. 

Milk: Chlorine in-•without calcination; Estimation of. J. Werder, 498. 

Milk : Cow and ox serum, colostrum, and-by racemisation; Examination of 

proteins in. H. E. Woodman, 604. 

Milk : Fat globules in goat's-; The size of. E. W. Schultz and L. R. Chandler, 

241. 

Milk : Fat tests in-as determined by a--testing association and by a 

creamery; Comparison of. H. C. Troy, 49. 

Milk : Formaldehyde and diphenylamine reaction of-; Iron as the cause of the. 

F. Reiss, 136. 

Milk: Germicidal properties of-. 293. 

Milk: Goat's, cow's, and human -; Comparison of the acidity of. E. W. 

Schultz and L. R. Chandler, 241. 

Milk : Human lesions; Haemolytic Streptococci from-and from. R. C. Salter, 

248. 

Milk : Lactose in-; Colorimetric estimation of. R. G. Owen and R. Gregg, 286. 

Milk: Manurial pollution in-by the anaerobic spore test; Detection of. J. 

Weinzirl, 461. 

Milk: Nutritive and anti-scorbutic properties of the cow’s-; Influence of the 

diet of the cow upon the. R. A. Dutcher, C. H. Eckles, C. D. Dahle, S. W. 
Mead, and O. G. Schaefer, 99. 

Milk-Powder: Moisture in -; Estimation of. N. Schoorl and S. C. L. Ger- 

ritzen, 241. 

Milk Powders : Antiscorbutic capacity of-. E. B. Hart, H. Steenbock, and 

N. R. Ellis, 292. 

Milk: Presence of blood-cells and of specific bacterial infections of the udder; 

Reaction of-in relation to the. J. C. Baker and R. S. Breed, 16. 

Milk Preservative: Mustard oil as a-. P. Post, 136. 

Milk : Ropiness in-; A Streptococcus which produces. H. Violle, 248. 

Milk : Ropy-; An epidemic of. H. A. Harding and M. J. Prucha, 99. 

Milk; Secretion disturbances in Detection of. G. Koestler, 460. 

Milk: Streptococcus in-; Viscous lactic. H. Violle, 409. 

Milk-Testing Association : Fat tests in milk as determined by a-and by a 

creamery; Comparison of. H. C. Troy, 49. 

Milk: Tr 3 q)tophane in blood-serum and-; Estimation of. O. Fiirth and E. 

Nobel, 293. 

Milk : Vitamin A.; Factors influencing the value of-and butter as sources of. 

J. C. Drummond, K. H. Coward and A. F. Watson, 606. 

Mineral Constituents : Potatoes and potato flour;-of. C. E. Mangels, 328. 
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MtMral Residue: Smokeless powders; Estimation of-in. G. Lutri, 61. 

Mineral Sulphide Waters: -; Analysis of. J. G. Fairchild, 205. 

Mineral Waters: Harrogate -; Composition of the. W. Lowson, 125. 

Ministry of Food: -; The. 80. 

Ministry of Health : Therapeutic Substances; Report of the Departmental Com¬ 
mittee on the control of certain, 1921 (Cmd. 1156). 227. 

Minute Quantities: Boiling-point of-of substances; Determination of. V. 

Arreguine, 218. 

Mixed and Waste Acids : Nitrous acid in-; Estimation of. H. Toussaint, 217. 

Moisture Estimations: Rapid-; Electric oven for. G. L. Spencer, 217. 

Moisture: Milk-powder; Estimation of-in. N. Schoorl and S. C. L. Ger- 

ritzen, 241. 

Molecular Solutions: Fatty oils; Oil-Film measurement of, and certain pheno¬ 
mena of-, P. Woog, 465, 

Molecular Weights : Hydrolysis to the determination of-; Application of the 

law of. H. Colin and A. Chaudun, 153. 

Molluscs : Pacific coast; Study of-of the. P. G. Albrecht, 145. 

Mono- and Di-Sulphonic Acids : Aminonaphthol-; Volumetric estimation 

of. G. R. Levi, 420. 

Morphine: Indian opium;-, codeine, and narcotine in. Jitendra Nath 

Rakshit, 481. 

Morphine : Opium and its preparations; New rapid method for the estimation of 
-in. T. Ugarte, 142. 

Morphine: Opium; Estimation of-in. A. Jermsted, 53. 

MobIu japonica: Thymol in the volatile oil of - ; Estimation of. T. 

Kariyone and K. Atsumi, 140. 

Mould Spores : Gum levan by-; Formation of. N. and L. Kopeloff and C. J. 

Welcome, 15. 

Mustard Gas Mixtures : Sulphur monochloride in-; Determination of. W. 

A. Felsing, S. B. Arenson, and F. J. Kopp, 2U. 

Mustard Oil: Milk preservative;-as a. P. Post, 136. 

Mutations : Individual divergences of lactic organisms; Sudden physiological-- 

caused by. C. Gorini, 336. 

Mutton-Bird Oil: -; Chemical investigation of. 1. C. L. Carter, 458. 

Naphthalene Disulphonic Acids : Certain-; Qualitative detection of. J. A. 

Ambler, 107. 

Narcissus Bulbs: Seaweed; Coffee substitutes from-and. C. Griebel and 

W. Rothe, 195. 

Narcotine: Morphine, Codeine, and-in Indian opium. Jitendra Nath 

Rakshit, 481. 

National Physical Laboratory: Report for the Year 1920. 490. 

Navy Bean : Peas; Carbohydrate content of the-and. W. H. Peterson and 

H. Churchill, 329. 

Neosalvarsan : Complex mixture; Detection of-in a. M. A. Morel, 408. 

Neo-Salvarsan : -; Examination of. L. Van Itallie, 144. 

Neutral Chlorides : Hydrochloric acid and-in leather; Estimation of. A. W, 

Thomas and A. Frieden, 107. 

Nickel : Cobalt and-in cobalt steels; Estimation of. G. E. F. Lundell and J. I. 

Hoffmann, 384. 

Nickel : Cyanometric assay of-. G. H. Stanley, 519. 

Nitrates: Alcohol; Removal of-by means of. R. Schneidewind, 217. 
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Nitrates : Bismuth salts by means of titanium trichloride and Devarda's alloy; 

Estimation of --in. T. McLachlan, 383. 

Nitre : Ethyl nitrite from sweet spirit of-; Volatilisation of. J. G. Roberts, 334 

Nitric Acid : “ Fornitralfor the detection and estimation of-; Use of. 386. 

Nitric and Organic Nitrogen: Mixed fertilisers; Gas-Volumetric estimation of 
ammoniacal,-in. P. Baldi, 64. 

Nitric Nitrogen : Scales' method and the use of Devarda’s alloy for the reduction 

of-; Comparison of. A. P. Harrison, 257. 

Nitrite: Bromate, dichromate,-, and chloride ions; Electrometric estimation 

of. W. S. Hendrixson, 472. 

Nitrite: Water; Estimation of-in. P. A. Meerburg, 65. 

Nitro Compounds : Titanium trichloride; Analysis of aromatic-bv means of. 

F. L. English, 19. 

Nitro Derivatives: Smokeless powder; Detection of nitroso compounds and 
estimation of-in. C. Lutri, 61. 

Nitrogen : Amino-; lodimetric estimation of. H. H. Willard and W. E. Cake, 

64. 

Nitrogen : Gasometric determination of-; Note on the. R. L. Stehle, 421. 

Nitrogen: Mixed fertilisers; Gas-volumetric estimation of ammoniacal, nitric, 

and organic-in. P. Baldi, 64. 

Nitrogen: -; Gasometric estimation of. R. L. Stehle, 110. 

Nitrogen: Organic compounds: Detection of-in. C. D. Zenghelis, 415. 

Nitrogen : Urine by the Dumas and Kjeldahl methods; Estimation of total —— 
in. W. Mestrezat and M. P. Janet, 17. 

Nitroglycerin Explosives: Stability towards heat of-; Quantitative test of 

the. M. Taliani, 377. 

Nitroso Compounds : Nitro derivatives in smokeless pow^der; Detection of- 

and estimation of. C. Lutri, 61. 

Nitroso R-Salt : Cobalt;-, a reagent for the detection of. H. S. van Klooster, 

254. 

Nitrous Acid : Mixed and waste acids; Estimation of-in. H. Toussaint, 217. 

Nitrous Acid : -; Decomposition of. E. Oliveri-Mandala, 257. 

Nitrous Fumes: Air; Estimation of-in. J. Moir, 517. 

Non-Alcoholic Drinks: Bacteria in-. L. Gershenfeld, 102. 

Non-Return Arrangement: Water pumps;-for. H. Dorsch, 163. 

Normal Weight: Saccharimeter; The International -for the. 26S. 

Notes from Reports of Public Analysts: 1921: 403, 451. 

Notes: 1921: 93, 239, 284, 328, 366, 402, 451. 488. 

Novarsenicals : Therapeutic-; Elimination and fixation of. Kohn-Abrest, 

Sicard, and Paraf, 147. 

Nut: Cohune-; Globulin from the. C. O. Johns and C. E. F. Gersdorff, 100. 

Nutmeg :Otoba-; The. 61. 

Nutritional Requirements : Yeast;-of I. R61e of vitamins in the growth of 

yeast. E. I. Fulmer, V. E. Nelson, and F. F. Sherwood, 146. 

Nutritive and Anti-Scorbutic Properties : Cow’s milk; Influence of the diet of 

the cow upon the-of the. R. A. Dutcher, C. H. Eckles, C. D. Dahle, S. W. 

Mead, and O. G. Schaefer, 99. 

Nutritive Value: Lard and lard substitutes; Factors influencing the - of. 

J. C. Drummond, 245. 

Nutritive Value: Lard;-of. J. C. Drummond, J. Golding, S. S. Zilva, and 

K. H. Coward, 244. 

Nuts: ‘‘Maroola*’- (Sclerocarya Caffa); Oil of. 289. 
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Oats : “ Oil ** of-; A note on the. E. Paul, 238. 

Obituary Notices: 

Bevan, Edward John, 435. 

Bllchfeldt, Soren Hoy, 178. 

Blount, Bertram, 269. 

Blyth, Alexander Wynter, 177. 

Bourquelot, Emile, 123. 

Gain, John Gannell, 124. 

Gameron, Gharles Alexander, 175. 

Gatehouse, J. W., F.I.C. 

Hughes, John, 353. 

Odling, William, 124. 

Ruffle, John, F.I.C. 

Ochre: Ground cinnamon with-; Adulteration of. R. Windisch, 196. 

Ocimum gratissimum : Leaves of-, Linn.; Volatile oil from the. O. D. 

Roberts, 372. 

OH and Ammonia Yield : Oil shale for-; Laboratory testing of. E. L. Lomax 

and F. G. P. Remfrey, 156. 

“Oil Bromide ” Test: Linseed oil; The —- of. T. A. Davidson, 466. 

Oil Gontent : Meadow saffron seeds; The alkaloid and-of. C. Grimme, 200. 

Oil "Film Measurement: Fatty oils;-of, and certain phenomena of molecular 

solutions. P. Woog, 4(55. 

“OH Oats; A note on the-of. E. Paul, 238. 

OH of Juniper: Halogen acids on-; Action of. R. Huerre, 140. 

Oil of Mosla japonica: Thymol in the volatile -; Estimation of. T. 

Kariyone and K. Atsumi, 140. 

OH of Thyme: Thymol; Estimation of: Spanish-. H. Mastbaum, 140. 

Oil of Turpentine: French-; Composition of. M. V^zes, 252. 

Oil of Turpentine: -; Estimation of. H. Salvaterra, 155. 

Oil Shale : Oil and ammonia 3 deld; Laboratory testing of-for. E. L. Lo max 

and F. G. P. Remfrey, 166. 

OH-Testing Apparatus: -, Deeley’s, 114. 

OHs : Absolute viscosity of-and other liquids; Temperature as a function of 

the. H. Schwedhelm, 161. 

OHs : Certain fixed-as a means of identification; The spectrometric examina¬ 

tion of. H. C. T. Gardner, 366. 

Oils : Cold test apparatus for-. G. H. P. Lichthardt, 218. 

Oils: Fats and-; Estimation of water in. H. Oertel, 12. 

Oils : Fats and-; Test for annatto in. W. Brinsmaid, 198. 

OHs : Fluidity of-at low temperatures; Apparatus for determining the. 69. 

OHs: Hexabromide t’est; Detection of-other than linseed oil in paints by 

means of the. H. Bailey and W. D. Baldsiefen, 104. 

Oils : Oxygen absorption of-; True. II. Linolenic and linolic acids. S. Coffey, 

467.' 

Oils : Refractive indices of-; Determination of. H. S. Simms, 385. 

Oilseeds: South American-; A further contribution to the study of. G. T. 

Bray and H. T. Islip, 325. 

Olive OH: Tea-seed oil in -; Detection of. J. Dybowsky and E. Millia, 458. 

Olives: Canned-; Bacteriology of. S. A. Koser, 103. 

Onopordon Species: Saffron; Substitution of flowers of-for. 144. 

Opaque Objects : Microscopic examination of-; .Apparatus for. M. Francois 

and C. Lormand, 346. 
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Opium: Indian-; Morphine, codeine, and narcotine in. Jitendra Nath 

Rakshit, 481. 

Opium : Morphine in-and its preparations; New rapid method for the estima¬ 

tion of. T. Ugarte, 142. 

Opium: Morphine in-; Estimation of. A. Jermsted, 63. 

C^iums: Ammonium salts in various-; Quantity of. L. J. Thomson, 64. 

C^tical Method: Mixtures of sucrose and raihnose; Revision of the - for 

analysing. C. A. Browne and C. A. Gamble. 466. 

Optochln (Ethylhydrocupreine) : Japanese substitute for -; Remijin, an 

inferior. C. A. Rojahn, 142. 

Orange Vinegar :-: Its manufacture and composition. H. D. Poore, 96. 

Ore : Zirconia from Brazilian-and a new method of estimation; Preparation 

of. E; C. Rossiter and P. H. Sanders, 266. 

Ores: Bismuth in high-grade -; Colorimetric estimation of. G. Spurge, 

298. 

Ores: Platinum in-: Detection and estimation of. C. W. Davis, 618. 

Ores : Vanadium in-and metallurgical products; Estimation of. R. B. 

Schstsil 4;72 

Organic Analysis, Abstracts : 1921; 18, 67,104. 161,206,260,296, 338, 376,414, 
464, 512. 

Organic Analysis : Gas combustion furnace for use in -; Improved. T. J. 

Hedley, 473. 

Organic Carbon ; Bituminous limestones; Estimation of the-in. E. Serna- 

giotto, 296. 

Organic Carbon : Soil; Rapid combustion method for the estimation of organic 
matter and-in. J. W. Read, 296. 

Organic Compounds: Arsenic in-; Estimation of. G. R. Robertson, 162. 

Organic Compounds : Oxidation with chromic acid; Estimation of-by. H. 

Cordebard, 161. 

Organic Compounds : Nitrogen in-; Detection of. C. D. Zenghelis, 416. 

Organic Intermediate Products: -; Importation of. 122. 

Organic Liquids : Wines; Estimation of small quantities of iron in-, especially 

in. Malvezin and C. Rivilland, 206. 

Organic Matter : Soil; Rapid combustion method for the estimation of-and 

organic carbon in. J. W. Read, 296. 

Organic Nitrogen: Ammoniacal, nitric, and-in mixed fertilisers; Gas- 

volumetric estimation of. P. Baldi, M. 

Organic Substances : Bromine in-; Estimation of traces of. A. Damiens, 22. 

Organic Substances: Cyanic acid by oxidation of -; Synthesis of. New 

methods of analysis of this substance. R. Fosse, 207. 

Organic Substances : Total sulphurous acid in-; Volumetric method for the 

estimation of. V. Froboese, 206. 

Organisms: Lower vegetable-; Growth-promoting factors in. P. Goy, 99. 

Otoba Butter: -; Analysis of. W. F. Baughman, G. S. Jamieson, and D. H. 

Brauns, 138. 

Otoba Nutmeg: -; The. 61. 

Ouabain : Strophanthin; Identification of-and. A. Richaud, 469. 

Oven: Rapid moisture estimations; Electric-for. G. L. Spencer, 217. 

Ox-Foot Oils: Sheep-foot and-. A, Bruno, 371. 

Ox Serum : Proteins in cow and -, colostrum, and milk by racemisation; 

Examination of. H. E. Woodman, 604. 

Oxalic and Citric Acids: -; Detection of. Polonovski, 464. 
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Oxalic, Tartaric, and Formic Acids: -in presence of each other; Detection 

of. F. Krauss and H. Tampke, 296. 

Oxidation: Anti-scorbutic vitamin; Effect of heat and-upon the. R. A. 

Dutcher, H. M. Harshaw, and J. S. Hall, 411. 

Oxidation: Cyanic acid by-of organic substances; Syntheses of. New 

methods of analysis of this substance. R. Fosse, 207. 

Oxidation : Grignard reagent;-of the. C. W. Porter and C. Steel, GO. 

Oxidation: Organic compounds by —~ with chromic acid; Estimation of. H. 
Cordebard, 151. 

Oxidimetry : Hydriodic acid and its use as a standard in-; Electrometric 

titration of. \V. S. Hendrixson, 211. 

Oxidising Enzymes : Fruits;-of. M. W. Onslow, 292. 

Oxygen Absorption : Drying oils; True-of. S. Coffey, 418. 

Oxygen Absorption: Oils; True-of. II. Linolenic and linolic acids. S. 

Coffey, 4G7. 

Pacific Coast Fishes: Certain -; Chemical study of. D. B. Dill, 503. 

Pacific Coast : Molluscs of the-; Study of. P. (i. Albrecht, 145. 

Paints: Oils other than linseed oil in .— \ y means of the hexabroinide test; 

Detection of. H. Bailey and VV. 1). Baldsiefen, 104. 

Palladium: Gold and its separation from copper,-, and platinum; Electro¬ 

lytic estimation of. W. D. Treadwell, 298. 

Palm Kernel and Coconut Oils : Fat mixtures in which both oils may be present; 

Estimation of — in. W. N. Stokoe, lOG. 

Palm Kernels : Madagascar ; Composition of —— from. G. Clot, 138. 

Palm Oil : C urua-. 50. 

Palm Wine: South Tunisian-; Analysis of. A. M. d’Aymeric, 243. 

Papers: Indicator-; Estimation of hydrogen-ion concentration in small 

volumes of liquid by means of. J. M. Kolthoff, 381. 

Papilionaceae : Seeds of certain ——; Substance yielding hydrogen sulphide 
contained in the, M. Mirande, 408. 

Paraformaldehyde: h'ormaldeliyde and - in tablets; Estimation of. N. 

Evers and C. M. Caines, 374. 

Pastes: Starch and dextrin- ; Consistence of. W. H. Herschel and C. Berg- 

quist, 4GS. 

Pathological Fluids : Blood and-; Volumetric method of estimating reducing 

sugars in. A. Jonescu and V. Vargolici, 101. 

Peas: Navy bean and-; Carbohydrate content of. W. H. Peterson and H. 

Churchill, 329. 

Peas: Pigmentation; Fat-soluble vitamin content of - in relation to their. 

H. Steenbock, M. T. Sell, and P. W. Boutwell, 411. 

Peaty Waters ; Lead in-(Notes). T. Tickle, 240. 

Pectase : Pectin; Action of alkalis and of-upon. F. Futin, 505. 

Pectin : Alkalis and of pectase upon-; Action of. F. Tutin, 505. 

Pectin: Fruit;-in. (Report of the F"ood Investigation Board for the Year 

1920.) 453. 

Pentosans: Phenylhydrazine; Volumetric estimation of, and its application to 

the estimation of-and pentoses. A, R. Ling and D. R. Nanji, 512. 

Pentoses : Phenylhydrazine; Volumetric estimation of, and its application to the 

estimation of pentosans and-. A. R. Ling and D. R. Nanji, 512. 

Pepsin: Proteolytic activity of-; Use of edestin in determining the. J. F. 

Brewster, 245, 
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Perchloric Acid : Silica;-as a dehydrating agent in the estimation of. H. H. 

Willard and W, E. Cake. 67. 

Percussloti Caps ; Detonators and-; Examination of. A, Langhans, 344. 

Perilla Nankinensis: Essential oil from-. S. Furukawa and Z. Tomi- 

zawa, 2^. 

Perilla Seed ; Cyprus;-from. 289. 

Permanganate: Mixtures of-. dichromate, and chromic salts; Volumetric 

analysis of. N. G. Chatterji, 520. 

Permanganate Titrations ; Catalysis in-. P. H. Segnitz, 109. 

Permeability ; Textiles; Laboratory apparatus for measuring the-and heat- 

insulating capacity of. G. Colombo, 68. 

Peroxide: Dextrose with hydrogen-; Disodium hydrogen phosphate as a 

catalyst for the oxidation of. E. J. Witzemann, 105. 

Peroxide: Hydrogen-; Detection and estimation of traces of. F. W. Horst, 

341. 

Peroxide: Pure hydrogen-; Properties of. O. Maass and W. H. Thatcher. 

110 . 

Peroxydase : Blood; Estimation of catalase,-, and etherase in a dro]) of. A. 

Bach and S. Zoubkoff, 15. 

Persulphate Method: Manganese by the-; The Use of phenolphthalein and 

diphenylamine in the estimation of. D. H. Wester, 112. 

Peru Balsam: Adulteration:-and its. L. Van Itallie, 141. 

Petrol: Aromatic hydrocarbons in mixtures with-; Estimation of. H. T. 

Tizard and A. G. Marshall, 155. 

Petroleum: Anhydrous stannic chloride on — and-distillates; Action of. 

G. Torossian, 513. 

Petroleum: Chlorides in-; Estimation of. R. R. Matthews, 252. 

Petroleum Distillates : Petroleum and-; Action of anhydrous stannic chloride 

on. G, Torossian, 513. 

Petroleum Spirits : Sulphur in-; Lamp method of estimating, j. S. Jackson 

and A. W. Richardson, 156. 

Petrols: Dissolved gases;-containing. F. Bordas, 59. 

Pharmacopoeia Method: Phosphoric acid and soluble phosphates; The United 

States-for the estimation of. A. E. Steam, H. V. h'arr, and N. W 

Knowlton, 2(M). 

Phaseolin : Digestibility of-; Effect of cooking on the. H. ('.. Waterman and 

C. (3. Johns, 246. 

(Phaseolus calcaratus)* '*Rice'’ beans-. 286. 

Phenol Reagent of Folin and Denis : Cresol by the-; Estimation of. R. M. 

Chapin, 419. 

Phenol Red: Indicator of acidity;-as. A. Massink, 470. 

Phenol: Salicylates and-; Estimation of. W. P. Emery, 376. 

Phenol: Specific test for-; New. G. Rodillon, 157. 

Phenolphthalein: Manganese by the persulphate method; The use of-and 

diphenylamine in the e.stimation of. D. H. Wester, 112. 

Phenols: Alcohols and-in essential oils by esterification with pyridine; 

• Estimation of. H. W. Van Urk, 512. 

Phenols : Sheep dips; Estimation of-in. K. B. Edwards and (L A. Freak, 00. 

,Phenols : Water; Detection of-in. R. D. Scott, 337. 

Phenylhydrazine : Pento.sans and pentoses; Volumetric estimation of-and 

its application to the estimation of. A. R. Ling and D. R. Nanji, 512. 

Phosgene: Ricinolein; Action of-on. A. Piutti and, A. Curzio, 37L 
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Bkosphate Content : Ash of foods; Estimation of the alkalinity and —— of the. 
J. Tillmans and A. Bohrmann, 199. 

MIosphate : Inorganic-in urine by alkalimetric titration; Estimation of. 

C. H. Fiske, 294. 

I^osphates: Arsenates; Sensitive colour reaction of-and. G. Deniges, 24. 

Pi^sphates: Biological products ; Estimation of small quantities of-in. G. 

Denig^s, 46(). 

Pkosphates : Manganese; Interference of-with detection of. T. Sabalitschka 

and H. Niesemann, 159. 

Pfiosphates : Phosphoric acid and solu]>le-; The United States Pharmacopoeia 

method for the estimation of. A. E. Steam, H. V. Farr, and N. P. Knowlton, 

200 . 

Phosphates: Potassium in presence of sodium, magnesium, sulphates and --; 

Estimation of. H. Atkinson, 354. 

Phosphates: Water; Estimation of —— in. D. Florentin, 511. 

Phosphatides :-; Estimation of. D. H. Brauns and J. A. MacLaughlin, 55. 

PhPsphomolybdic and Phosphotungstic : Acids. H. Wu, 24. 

Phosphor-Bronze: Phosphorus in-; Estimation of. (U Greenwood, 301. 

Phosphoric Acid: Citrate-soluble - ir superphosphates; Estimation of. 

Official method of the German Agricultural Experiment Station. 295. 
Phosphoric Acid : Estimation of ™ ; Rapid method for the. H. Copaux, 
521. 

Phosphoric Acid : Heating with sulphuric acid or fusion with pyrosulphate; Loss 

of -oil. W. F. Hillebrand and G. E. F. Lundcll, 67. 

Phosphoric Acid : Melting-point determinations; Use of-instead of sulphuric 

acid in. A. Graustein, 161. 

Phosphoric Acid :-and sohible phosphates; The United States Pharmacopoeia 

method for the estimation of. A. E. Steam, H. V. Farr, and N. P. Knowlton, 
2(M). 

Phosphorus: Arsenic and - in metallurgical products; Estimation of. 1. 

('ompagno, 67. 

Phosphorous: Butter; - in. J. T. Cuisick, 50. 

Phosphorus: Phosphor-bronze; Estimation of - in. (i. Greenwood, 3t)l. 

Phosphorus: Steel; Separation of the - from tlie other components of. K. 

Ariano, 212. 

Phosphorus : Urine and blood; C olorimetric methods for estimation of-^ in. R. 

U. Bell and E. A. Doisy, 13. 

Phosphotungstic and Phosphomolybdic : .Acids. H. Wu, 24. 

Phthal^ins: Two new-; Indicator properties of. W. Csanyi, 260. 

Physical Methods, Apparatus, etc.. Abstracts : 1921: 161, 217, 257, 303, 345, 
385. 424, 473, 523. 

Physico-Chemical Symbols: -; International. 121. 

Physiological Control: .Adrenaline and suprarenal [)reparations; Necessity for 
the-of. M. Tilleneau, 291. 

Physiological Mutations: Lactit: organisms; Sudden-caused by individual 

divergences of, C. (lorini, 330. 

Picrate: Potassium as-; Detection and estimation of. S. Minovici and A. 

Joncscu, 423. 

Pictures: Polarised light for the c-\aniination of old-; Use of. P. Lambert, 

345. 

Pigments: Yellow plant-from the fat-soluble vitamin; DiHercntiation of. 

M. Stephenson, 246. 
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Pigmentation : Peas in relation to their-; Fat-soluble vitamin content irf. 

H. Steenbock, M. T. Sell, and P. W. Boutwell, 411. 

Pimento: “Wild-of Jamaica; Volatile oil from the leaves of the. (X D, 

Roberts, 289. 

Piper ribesioides : Cubebs; Substitution of the fruits of-for. 144. 

Plant Pigments : Fat-soluble vitamin; Differentiation of yellow-from the. 

M. Stephenson, 246. 

Plants: Dextrose in-; Detection of. M. Bridel and R. Arnold, 378. 

Platinum: Copper, palladium, and-; Electrolytic estimation of gold and its 

separation from. W. 1). Treadwell, 298. 

Platinum : Ores; Detection and estimation of-in. C. W. Davis, 518. 

Podophyllum Ash: Standards. E. L. Newcombe, C. H. Rogers and C. W. 
Folks tad, 374. 

Poirrier Blue: Indicator; --as an. W. Mestrezat, 341. 

(Poison Oak): Rhus divcrsiloha -; Lobinol, a dermatitant from. |. B 

McNair, 143. 

Poison: Red squill (Scillu marilima) as a rat - ; Liquid extract of. V, W 

Smith, 178. 

Poisoning: Vetch seeds; Lathyrism or -CcUised by. M. Mirande, 291. 

Poisonous : Haricot beans. • T. v. Fellenberg, 196. 

Poisonous Plant: Coffee bean {DatibenUmia loni^ifolia) as a —. C. D. Marsh 
and A. B. Clawson, 145. 

Poisons: Bromine; Toxocological detection of - containing. A. Damiens, 

14, 

Polarimetric Estimation: Mannitol; - of. M. J. Badreau, 368. 

Polarimetric Estimation: Tannin in hops;-of. A. R. Ling and D. R. 

Nanji, 332. 

Polarised Light : Old pictures; l^se of-for the examination of. V. Lambert, 

345. 

Pollution: Manurial - in milk by the anaerobic spore lest; Detection of. 

J. Weinzirl, 461. 

Polyatomic Alcohols : Sugars and - - in boric acid and borate solutions, with 
some analytical apj)lications; Reactions of. (L Van B. (iilniour, 3. 

Polybasic Acids : Mixtures of acids and of bases, and of - - or bases; Volumetric 

estimation of. H. T. Tizard and A. R. Boeree, 154. 

Polygonum bistorta : Kravicria lriandra\ - as a substitute for. Ruiz and 
Pavon, 141. 

Poplars: British ('olumbian willows and-; Salicin content of. R. H. Clark 

and K. B. (filUe, 562. 

Potassium Cyanide : h'ormic acid in the presence of hydrocyanic acid ; Decompo 
sition of- and estimation of. G. Harker, 415. 

Potassium Dichromate: Arsenious conippunds by means of -; Volumetric 

estimation of. R. Menrice, 213. 

Potassium Iodide ; Copper in sugar analysis by means of potassium thiocyanate 
and — ; Estimation of. G. Bruhns, 23. 

Potassium: Magnesium; Micro-chemical identification of-and sodium in 

presence of. E. Ludwig and H. Spirescu, 112. 

Potassium Permanganate: Lactose by alkaline - ; Volumetric method for 

the estimation of. F. T. Adriano, 137. 

Potassium: Picrate; Detection and estimation of- as. S. Minoxici and A. 

Jonescu, 423. 

Potassium Platinochloridc : -; Composition of. A. V'urtheiin, 67. 






INDEX TO VOLUME XLVI. 


bad 


PotWSium : Sodium, magnesium, sulphates and phosphates; Estimation of- 

in presence of. H. Atkinson, 354. 

Poiwslum Thiocyanate : Copper in sugar analysis by means of-and potas¬ 

sium iodide; Estimation of. G. Bruhns, 23. 

Potato Flour : Potatoes and-; Mineral constituents of. C. E. Mangels, 328. 

Potato Juice : Anti-scorbutic principle of-. Bezssonoff, 411. 

Potatoes : Potato flour; Mineral constituents of-and. C. E. Mangels, 328. 

Potatoes : Sweet-in tins; Discoloration of. E. F. Kohman, 404. 

Potatoes : Tubers, skins, and sprouts of three varieties of -. F. C. Cook, 

303. 

Powder: Egg -; The composition of. F. F. Beach, F, E. Needs, and E. 

Russell, 279. 

Powders : Milk-; Anti-scorbutic capacity of. E. B. Hart, H. Steenbock, and 

N. R. EUis. 292. 

Precipitation: -; Fractional. P. Jolibois, R. Boussuet, and Chevry, 162. 

Preservation : Fish frozen in chilled brine; -of. Penetration of salt. L. H. 

Almy and E. Field. 503. 

Preservative: Milk-; Mustard oil as a, P. Post, 136. 

Preservatives : Wood-; Toxicity of. C. J. Humphrey, R. M. Flemming, and 

E. Bateman, 410. 

Preserved : Edible fungi. J. Gerum, 243. 

President : Annual address of the-. 81. 

Prickly Pear: Seed oil; -. S. Lomanitz, 94. 

Primary Alkamines : Volatile alkamines in the presence of ammonia and of 

tertiary alkamines in the presence of secondary and-; Detection of. 

W. E. Woodward and C. L. Alsberg, 256. 

Projection : Sugar crystals by-; Examination of. G. P. Meade, 456. 

Prc^ein Content : Wheat; Relation of hardness to-of. H. F. Roberts, 414. 

Proteins: Beans; Relative digestibility of various preparations of - from. 

H. C. Waterman and D. B. Jones, 409. 

Proteins : Cow and ox serum, colostrum, and milk by racemisation; Examination 
of-in. H. E. Woodman, 504. 

Proteins : Wheat berry; Distribution of enzymes and-in the endosperm of the. 

F. J, Martin, 56. 

Proteolytic Activity : Pepsin: Use of edestin in determining the-of. J. F. 

Brewster, 245. 

Ptomaines: Toxicological analysis; Separation of - and alkaloids in. A. 

Jonescu, 102. 

Public Analyst: Brighton; Correspondence on appointment of - for the 

County Borough of. 76. 

Public Analysts : Reports of-; Notes from the. 451. 

Pump : Vacuum -; Sulphuric acid concentrator and. O. Maass, 68. 

Pumps: Water -; Non-return arrangement for. H. Dorsch, 163. 

Pumps: Water vacuum-; Check valve for. E. A. Andelin, 303. 

Pure and Applied Chemistry : International Union of-. Belgian Bureau of 

ChemicsJ Standards. 266. 

Pykuometer: Improved-; An. R. Saar, 163. 

P^dine: Alcohols and phenols in essential oils by esterification with -; 

Estimation of. H. W. Van Urk, 512. 

Pyroligneous Acid; Acetic acid in-; Estimation of. V. E. Grotlisch, 96. 

Pyrosulphate : Heating with sulphuric acid or fusion with-; Loss of phos¬ 

phoric acid on. W. F. Hillebrand and G. E. F. Lundell, 67. 
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Qualitative Analysis : Spot reactions in-: Use of. F. Feigl and R. Stem,iHMI. 

Quantitative Test : Stability towards heat of nitroglycerin explosives;-of the* 

M. Taliani, 377, 

Quercitin: Brown-husked maize; Occurrence of-in. C. E. Sando and H. 

H. Bartlett, 502. 

Quinine: Scale preparations containing - and other cinchona alkaloids; Tte 

estimation of strychnine in. T. F. Harvey and S. Back, 188. 

Racemisation : Proteins in cow and ox serum, colostrum, and milk by --; 

Examination of. H. E. Woodman, 504. 

Radium Emanation : Auto-discharge of an electroscope in the estimation of-— 
Rapid method for measuring the. P. Loisel, 346. 

RafHnose : Sucrose and-; Revision of the optical method for analysing mix¬ 

tures of. C. A. Browne and C. A. Gamble, 456. 

Rain : Snow; Substances dissolved in-and. W. A. Moore and G. Browntag, 

104. 

Rancidity: Butter and margarine fats; Investigations on the - of. W. N. 

Stokoe, 335. 

Rat Poison : Liquid extract of red squill {Scilla maritima) as a-. F- W. 

Smith, 178. 

Rays : Highly sensitive-of the elements applicable to analytical investiga¬ 

tions; Table of. A. de Gramont, 64. 

Rays: Roentgen -; Spectrum analysis by means of. M. Siegbahn, A* E. 

Lindh, and N. Stensson, 303. 

Reagent: Aluminium and manganese; Sodium salicylate as-for detecting* 

C. Van Zijp, 300. 

Reagent: Ammonia; New-for. C. D. Zenghelis, 381. 

Reagent: Bitter Lactarius and Russula species; New-for. Barlot, 96. 

Reagent : Cobalt ; Nitroso R-salt, a-for the detection of. H. S. van Klooster, 

254. 

Reagent: Grignard-; Oxidation of the. C. W. Porter and C. Steel, 60. 

Reagent: Hydrocyanic acid by means of alloxan-; Microchemical identifica¬ 

tion of. G. Denig^s, 334. 

Reagent of Folin and Denis : Phenol-; Estimation of cresol by the. R. M. 

Chapin, 419. 

Reagents ; Microstructure of wood; Effects of chemical-on the. A. Abrams, 

468. 

Red Squill : Rat poison; Liquid extract of- [Scilla maritima) as a. F. W. 

Smith, 178. 

Reducing Flames : Analysis by means of-; detection of traces of manganese 

in presence of iron or other substances. J. Meunier, 259. 

Reducing Sugars : Blood and pathological fluids; Volumetric method of estima¬ 
ting -in. A. Jonescu and V. Vargolici, 101. 

Reducing Sugars: Blood; Estimation of-in. 0. Guillaumin, 14. 

Reducing Sugars: Lead-preserved sugar-cane juices; Estimation of - in* 

J. B. Harris, 499. 

Reducing Sugars : Maltose and lactose in the presence of other-by Barfoed’s 

reagent; Estimation of. L. Le Grand, 406. 

Reducing Sugars: Maltose or lactose in presence of other-; Estimation of: 

Use of Barfoed*s solution. Legrand, 198. 

Reducing Sugars: Volumetric estimation of -; New method for the. A* 

Jonescu and V. Varcolici, 405. 
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R^ractive Indices: Oils; Determination of-of. H. S. Simms, 386. 

Rtfractometer : Zeiss immersion-; Estimation of methyl alcohol and ethyl 

alcohol in spirits, medicines, cosmetics, etc., by means of the. W. Lange and 
G. Reif, 369. 

Reich Test: Iodine solution for the ——; Modified. H. M. Lowe, 341. 

Rtmljin: Optochin (ethylhydrocupreine);-, an inferior Japanese substitute 

for. C. A. Rojahn, 142. 

Rq|K>rt: Department of Scientific and Industrial Research. - of the Food 

Investigation Board for the Year 1920. 463. 

RqM>rt: Government Chemist upon the Work of the Government Laboratory; 

-of the. (For the year ended March 31, 1921.) 493. 

Report : Ministry of Health. -of the Departmental Committee on the control 

of certain therapeutic substances, 1921 (Cmd. 1156). 227. 

Report : The National Physical Laboratory. -for the Year 1920. 490. 

Reports : Public Analysts; Notes from the-of. 461. 

Riqitllla : Fatty oils from-. M. Tsujimoto and S. Kobayashi, 198. 

Research Department: -; Scientific and Industrial. 174. 

Research Scheme : Institute of Brewing-; The. 426. 

Residue: Smokeless powders; Estimation of mineral-in. G. Lutri, 61. 

Resin Acids: Fatty mixtures; Estimation of-in. D. McNicoU, 340. 

Resins: Varnishes; Characters of - used for making. P. Nicolardot and 

C. Coffignier, 208. 

Resorcinol : Formaldehyde with-and sulphuric acid; New test for. R. Cohn, 

602. 

Reviews of Books: 

Alloys: Special Steels, Steel-Making -, their Ores and Graphites; Rapid 

Methods for the Chemical Analysis of. C. M. Johnson, 223. 

Analysis : Volumetric-. C. H. Hampshire, 263. 

Analyst’s Laboratory Companion; The. A. E. Johnson, 73. 

Animal and Vegetable Fixed Oils:- , Fats, Butters, and Waxes. C. R. A. 

Wright, 360. 

Animal : Proteins. H. G. Bennett, 479. 

Applied Chemistry: Dictionary of-; A. Volume I.; A to Calcium. E. 

Thorpe, 225. 

Applied Chemistry : Dictionary of-; A. Volume II. Calculi to Explosion. 

E. Thorpe, 430. 

Applied Chemistry : Progress of-; Reports of the Progress of. Volume V., 

1920. 352. 

Applied Colloid Chemistry :-General Theory. W. D. Bancroft, 310. 

Bacteriology: Dairy-. Orla-Jensen, 433. 

Beet : Sugar from the Cane and-; The Manufacture of. T. H. P. Heriot, 29. 

Benzene : Valence; The electronic Conception of, and the Constitution of-. 

H. S. Fry, 307. 

Bibliotheca : Chemico-Mathematica. H. Zeitlinger and H. C. Sotheran, 171. 

Biochemical Catalysts: Life and Industry; - in: Proteolytic Enzymes. 

J. Effront, 72. 

Breathing Apparatus: Self-Contained-; Recent Practice in the Use of. 

R. C. Smart, 266. 

Butters : Animal and Vegetable Fixed Oils, Fats,-, and Waxes. C. R. A 

Wright, 360. 

By-Product Works Chemistry : Coke Oven and-. T. Biddulph-Smith, 

389. 
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Reviews of Books— continued; 

Caliche: Nitrate from Chilean-; Recovery of. A. W. Allen, 224. 

Cane : Sugar from the-and Beet; The Manufacture of. T. H. P. Heriot, 29. 

Catalysts : Biochemical-in Life and Industry: Proteolytic Enzymes. J. 

Effront, 72. 

Centenary Volume : Charles Griffin and Company, Ltd., Publishers, 1820-1920; 
The-of. 74. 

Chemical Analysis : Public Health-. R. C. Frederick and A. Forster, 221. 

Chemical Analysis : Qualitative-; Introduction to. T. W. Fresenius, 309. 

Chemical Analysis : Special Steels, Steel-Making Alloys, their Ores and Gra¬ 
phites; Rapid Methods for the-of. C. M. Johnson, 223. 

Chemical Constants : Physical and-. G. W. C. Kaye and T. H. Laby, 

347. 

Chemicals: Medicinal-; Organic. M. Barrowcliff and F. H. Carr, 116. 

Chemistry: Aids to-. W. Partridge, 477. 

Chemistry: Applied-; A Dictionary of. Volume 1.: A to Calcium. E. 

Thorpe, 225. 

Chemistry : Applied-; A Dictionary of. Volume II.: Calculi to Explosion. 

E. Thorpe, 430. 

Chemistry: Applied-; Reports of the Progress of. Volume V., 1920. 362. 

Chemistry: Coke Oven and By-Products Works-. T. Biddulph-Smith, 

389. 

Chemistry : Dairy-; A Practical Handbook for Dairy Chemists and Others 

having Control of Dairies. H. D. Richmond, 222. 

Chemistry : Elementary Colloid-; A Laboratory Manual of. E. Hatschek, 

28. 

Chemistry; Factory-. W. H. Hawkes, 625. 

Chemistry : Forensic-. G. A. Lucas, 629. 

Chemistry: Medical, Intermediate Science and Pharmaceutical Students; 

Organic-for. A. K. Macbeth, 74. 

Chemistry: Organic-; A Textbook of. A. F. Holleman, 117. 

Chemistry: Organic -; Laboratory Manual of. H. L. Fisher, 166. 

Chemistry: Organic-; Recent Advances in. A. W. Stewart, 167. 

Chemistry : Physical-; A System of. Vol. II.: Thermodynamics. W. C. 

McC. Lewis, 164. 

Chemistry: Physiological-; Practical. S. W. Cole, 116. 

Chemistry : Plant Products; An Introduction to the-of. Vol. I. P. Haas 

and T. G. Hill, 169. 

Chemistry: Thermodynamics and-. F. H. Macdougall, 308. 

Chemist’s Year-Book: -, 1921: The. F. W. Atack, 431. 

Chemists: Famous-: The Men and their Work. W. A. Tilden, 313. 

Chilean Caliche: Nitrate from-; Recovery of. A. W. Allen, 224. 

Chocolate : Cocoa and-: their Chemistry and Manufacture. R. Whymper, 

261, 

Cocoa :-and Chocolate: their Chemistry and Manufacture. R. Whymper, 

261. 

Coke Oven and By-Product Works : Chemistry. T. Biddulph-Smith, 889. 

Colloid Chemistry : Applied-General Theory. W. D. Bancroft, 310. 

Colloid Chemistry : Elementary-; A Laboratory Manual of. E. Hatschek, 

28. 

Colloidal Solutions; Physical Properties of -; The. E. F. Burton, 626. 

Colloids: Formation of -; The. T. Svedberg, 388. 
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Reviews of Books— continued: 

Colloids : Physics and Chemistry of-; An Introduction to the. E. Hatschek, 

28. 

Constants : Physical and Chemical-. G. W. C. Kaye and T. H, Laby, 347. 

Control and Research Laboratories : Optical Methods in-. 166. 

Critical ; Microscopy. A. C. Coles, 390. 

Dairies : Dairy Chemistry: A Practical Handbook for Dairy Chemists and 

Others having Control of-. H. D. Richmond, 222. 

Dairy: Bacteriology. Orla-Jensen, 433. 

Dairy Chemistry : Dairy Chemists and Others having Control of Dairies;-: 

A Practical Handbook for. H. D. Richmond, 222. 

Dairy Chemists: Dairy Chemistry: A Practic^ Handbook for - and 

Others having Control of Dairies. H. D. Richmond, 222. 

Dictionary : Applied Chemistry; A-of. Vol. I.: A to Calcium. E. Thorpe, 

225. 

Dictionary: Applied Chemistry; A-of. Vol. II.: Calculi to Explosion. 

E. Thorpe, 430. 

Dictionary: Chemists; A French-English-for. A. M. Patterson, 392. 

Drugs :-and Medicines; The Chemistiy and Anedysis of. H. C. Fuller, 348. 

Drugs: Synthetic-; The Chemistry of. P. May, 348. 

Dye Chemistry: Fundamental Processes of-; The. H. Fierz-David, 264. 

Electric Furnace :-; The. J. N. Pring, 526. 

Electronic Conception : Benzene; The-of Valence and the Constitution of. 

H. S. Fry, 307. 

Energy Values : Foods; Analyses and-of. R. H. A. Plimmer, 478. 

Enzymes: Biochemical Catalysts in Life and Industry: Proteolytic -. 

J. Effront, 72. 

Equilibre: Substances Heterogenes; L' - des. W. Gibbs, 220. 

Essences: Soap and other Toilet Articles; Perfumes, Essential Oils, and 
Fruit-Used for. G. Martin, 527. 

Essential Oils; Soap and other Toilet Articles; Perfumes, -, and Fruit 

essences used for. G. Martin, 527. 

Factory : Chemistry. W. H. Hawkes, 525. 

Fats and Waxes; Refractive Indices, Tables of. Vol. II.: Oils, -. R, 

Kanthack, 347. 

Fats : Animal and Vegetable Fixed Oils,-, Butters, and Waxes. C. R. A. 

Wright, 350. 

Fixed Oils : Animal and Vegetable-, Fats, Butters, and Waxes. C. R. A. 

Wright, 350. 

Foods : Analyses and Energy Values of-. R. H. A. Plimmer, 478. 

Forensic: Chemistry. G. A. Lucas, 529. 

French-English Dictionary: Chemists; A-for. A. M. Patterson, 392. 

Fruit Essences: Soap and other Toilet Articles; Perfumes, Essential Oils, and 
-Used for. G. Martin, 527. 

Fundamental Processes : Dj^e Chemist-ry; The-of. H. Fierz-David, 264. 

Furnace: Electric-; The. J. N. Pring, 626. 

Gases : Industrial-. H. C. Greenwood, 27. 

Charles Griffin and Company, Ltd. : Centenary Volume of-, Publishers, 

1820-1920; The. 74. 

Graphites: Special Steels, Steel-Making Alloys, their Ores, and -; Rapid 

Methods for the Chemical Analysis of. C. M, Johnson, 223. 

Hydrogen Ions: -; The Determination of. W. M. Clark, 70. 
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Reviews of Books— continued: 

ladnstrial: Gases. H. C. Greenwood, 27. 

Inorganic and Organic Substances: -; Solubilities of. A. Seidell, 27. 

Ions ; Hydrogen-; The Determination of. W. M. Clark, 70. 

Laboratories: Control and Research-; Optical methods in. 166. 

Laboratory Companion : Analyst’s-; The. A. E. Johnson, 73. 

Laboratory Manual : Elementary Colloid Chemistry; A-of. E. Hatschek, 

28. 

Laboratory Manual: Organic Chemistry; -of. H. L. Fisher, 166. 

Lubricating and Allied Oils: -. E. A. Evans, 311. 

Margarine: -. W. Cla 5 rton, 71. 

Medicinal Chemicals: Organic-. M. Barrowdifi and F. H. Carr, 116. 

Medicines : Drugs and-; The Chemistry and Analysis of. H. C. Fuller, 348. 

Microscopy : Critical-. A. C. Coles, 390. 

Nitrate: Chilean Caliche; Recovery of-from. A. W. Allen, 224. 

Nucleic Acids: -; Their Chemical Properties and Physiological Conduct. 

W. Jones, 168. 

Oils, Fats, and Waxes: Refractive Indices; Tables of. Vol. II. -. R. 

Kanthack, 347. 

Oils ; Lubricating and Allied -. E. A. Evans, 311. 

Optical Methods: Control and Research Laboratories; -in. 165. 

Ores: Special Steels, Steel-Making Alloys, their-, and Graphites; Rapid 

Methods for the Chemical Analysis of. C. M. Johnson, 223. 

Organic Chemistry : Advances in-; Recent. A. W. Stewart, 167. 

Organic Chemistry : Medical, Intermediate Science and Pharmaceutical 

Students; -for. A. K. Macbeth, 74. 

Organic Chenistry: -; Laboratory Manual of. H. L. Fisher, 166. 

Organic Chemistry: Textbook of-; A. A. F. Holleman, 117. 

Organic: Medicinal Chemicals. M. Barrowdifi and F. H. Carr, 115. 

Organic Substances: Inorganic and-; Solubilities of. A. Seidell, 27. 

Paper-Making: Pulp and-; Chemistry of. E. Sutermeister, 433. 

Perfumes : Soap and other Toilet Articles; -, Essential Oils and Fruit 

Essences Used for. G. Martin, 627. 

Pharmacopoeia : Extra-, Vol. II., Seventeenth Edition. W. H. Martindale 

and W. W. Westcott, 262. 

Pharmacy : Year-Book of-; The. 116. 

Physical Chemistry: System of-; A. Vol. 11., Thermodynamics. W. C. 

McC. Lewis, 164. 

Physical Constants : Chemical and-. G; W. C. Kaye and T. H. Laby, 347. 

Physical Properties : Colloidal Solutions; The-of. E. F. Burton, 626. 

Physiological Chemistry: -; Practical. S. W. Cole, 116. 

Physiological Conduct: Nucleic Acids: Their Chemical Properties and-. 

W. Jones, 168. 

Plant Products : Chemistry of-; An Introduction to the. Vol. I. P. Haas 

and T. G. Hill, 169. 

Plantation Rubber: Rubber;-and the Testing of. G. S. Whitby, 69. 

Pocket Book : Technical Chemists’-. R. Ensoll, 226. 

Proteins : Aninial-. H. G. Bennett, 478. 

Proteolytic Enzymes: Life and Industry; Biochemical Catalysts in -► 

J. Effront, 72. 

Public Health: Chemical Analysis. R. C. Frederick and A. Forster, 221. 
Pulp: Paper-Making; Chemistry of-and. E. Sutermeister, 433. 
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Reviews of Books— continued: 

Qualitative Chemical Analysis : Introduction to-. T, W, Fresenius, 309. 

Refractive Indices: -; Tables of. Vol. II., Oils, Fats, and Waxes. R. 

Kanthack, 347. 

Reports : Applied Chemistry-of the Progress of. Vol. V., 1920. 362. 

Research Laboratories: Control and-; Optical Methods in. 165. 

Rubber : Plantation-and the Testing of-. G. S. Whitby, 69. 

Scientific and Learned Societies: Great Britain and Ireland; Official Year- 
Book of the-of. 261. 

Self-Contained Breathing Apparatus : Use of-; Recent Practice in the. 

R. C. Smart, 266. 

Soap : Perfumes, Essential Oils, and Fruit Essences Used for-and other 

Toilet Articles. G. Martin, 627. 

Societies: Scientific and Learned-of Great Britain and Ireland; Official 

Year-Book of the. 261. 

Solubilities : Inorganic and Organic Substances;-of. A. Seidell, 27. 

Steel-Making Alloys : Chemical Analysis of Special Steels,-, their Ores, and 

Graphites; Rapid Methods for the. C. M. John.son, 223. 

Steels: Special-, Steel-Making Alloys, their Ores and Graphites; Rapid 

Methods for the Chemical Analysis of. C. M. Johnson, 223. 

Students: Medical, Intermediate Science and Pharmaceutical -; Organic 

Chemistry for. A. K. Macbeth, 74. 

Substances H4terog^nes : L’fiquilibre des-. W. Gibbs, 220. 

Sugar : Cane and Beet, The Manufacture of-from the. T. H. P. Heriot, 29. 

Synthetic Drugs :-; The Chemistry of. P. May, 348. 

Technical Chemists* : Pocket Book. R. EnsoU, 226. 

Thermodynamics : Chemistry; -and. F. H. Macdougall, 308. 

Thermodynamics: Physical Chemistry; A System of. Vol. II.; -. 

W. C. McC. Lewis, 164. 

Toilet Articles: Soap and other -; Perfumes, Essential Oils, and Fruit 

Essences Used for. G. Martin, 527. 

Valence : Benzene; The Electronic Conception of-and the constitution of. 

H. S. Fry, 307. 

Vegetable Fixed Oils : Animal and-, Fats, Butters, and Waxes. C. R. A. 

Wright, 350. 

Volatile Oils: -; The. Gildemeister and Hoffmann, 118. . 

Volumetric : Analysis. C. H. Hampshire, 263. 

Waxes : Animal and Vegetable Fixed Oils, Fats, Butters, and Waxes. C. R. A. 
Wright, 360. 

Waxes: Refractive Indices; Tables of. Vol. II.: Oils, Fats, and -. R. 

Kanthack, 347. 

Year-Book: Pharmacy; The-of. 116. 

Year-Book: Chemist’s-, 1921; The. F. W. Atack, 431. 

Year-Book: Scientific and Learned Societies of Great Britain and Ireland; 

Official-of the. 261. 

Yeasts :-; The. A. Guilliermond, 170. 

Rhamnose :-; Preparation of. C. F. Walton, Junr., 137. 

Rhizomes : Bracken-. J. Hendrick, 96. 

Rhixoptu Tritid: Amylase of-. L. L. Harter, 203. 

Rkm divenilbba (Poison Oak) : Lobinol, a dermatitant from-. J. 6. 

McNair, 143. 

Rice and Manioc Flours :-; Detection of. L. Desvergnes, 367. 
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•• Rice Beans;- (Phaseolus calcaratus). 286. 

Rice Bran:-; Adulteration of. 286. 

Rice Polishings : Substance from yeast and-which accelerates fermentation; 

Estimation of a. S, Frankel and E. Schwarz, 202. 

Ricinolein : Phosgene on-; Action of. A. Piutti and A. Curzio, 371. 

Rocks : Titanium and iron in-; Estimation of. F. Ferrari, 66. 

Roentgen Rays: Spectrum analysis by means of -. M. Siegbahn, A. E. 

Lindh, and N. Stensson, 303. 

Ropiness: Milk; A Streptococcus which produces-in. H. Violle, 247. 

Ropy Milk: Epidemic of-; An. H. A. Harding and M. J. Prucha, 99. 

Rose Bengal: General bacterial stain; - as a. H. J. Conn, 461. 

Rotatory Power: Mannitol; Influence of ammonium molybdate on the-of, 

G. Tanret, 330. 

Rotatory Powers: Sugars; Influence of ammonium molybdate on the -of 

certain. G. Tanret, 330. 

Routine Determination : Fats and fatty acids; Apparatus for the-of melting- 

i jj points of. S. H. Blichfeldt and T. Thornley, 180. 

Routine Test : Sulphites; A-for the presence of (Notes). A. E. Parkes, 402. 

Rubber Articles : Vulcanised-; Micro-Sections cut from. H. A. Depew and 

I. R. Ruby, 108. 

Rubber: Crystalline substances in-; Solubility of. G. Bruni, 211. 

Russula and Lactarius Species: Bitter-; New reagent for. Barlot, 96. 

Rye ; Cereal Grains-; Amylases of the. J. L. Baker and H. F. E. Hulton, 329. 

Saccharimeter : International Normal Weight for the-; The. 268. 

Saccharin: Purity of-; Examination of some methods of ascertaining the. 

P. V. McKie, 335. 

Saccharin: Reaction of-; New. L. Thevenon, 54. 

Saccharin: -; Reaction of (A correction). L. Thevenon, 201. 

Saccharin: Salts; Microchemical tests for - and its. Denig^s, 459. 

Saccharin : Wine; Detection of-in. C. von der Heide and W. Lohmann, 370. 

Saccharin: Wine; Detection of-in. W. Fresenius and L. Griinhut, 501. 

Safeguarding of Industries Act, 1921: Articles Chargeable with Duty under 
Part I. of the Act. 475. 

Saffron: Flowers of Onopordon species for-; Substitution of. 144. 

Saffron Seeds : Meadow-; The alkaloid and oil content of. C. Grimme, 200. 

Salicin Content : British Columbian willows and poplars;-of. R. H. Clark 

and K. B. Gillie, 602. 

Salicylates: Phenol; Estimation of-and. W. P. Emery, 376. 

Salicylic Acid: -; Bromometric estimation of. I. M. Kolthoff, 290. 

Saline Waters : Bromine in-; Estimation of. P. Lebeau and M. Picon, 423. 

Salt-Content : Anti-scorbutic power and-of milk; Relation of fodder to the. 

A. F. Hess, L. J. Unger, and G. C. Supplee, 99. 

Salt : Fish frozen in chilled brine; Preservation of. Penetration of-. L. H. 

Almy and E. Field, 503. 

Salt Mixtures: Calcium and magnesium in various -; Estimation of, E. 

Canals, 384. 

Salt Mixtures : Calcium and magnesium in various-; The quantitative estima¬ 

tion of. E. Canals, 216. 

Salts : Aluminium in its-; Volumetric estimation of. A. Tingle, 343. 

Salts: Ammonium -by means of formaldehyde; Volumetric estimation of. 

I. M. Kolthoff, 520. 
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Salts : Bacteriological content of water; Influence of minute quantities of metallic 

-on the. E. L. Atkinson and R. C. Frederick, 247. 

Salts: Iron by means of titanous -; Volumetric determination of. W. M. 

Thornton, Junr., and J. E. Chapman, 169. 

Salts : Lead - of saturated and of less saturated fatty acids; Quantitative 

separation of the. A. Seidenberg, 466. 

Salts: Manganese-; Reaction of. V. Maeri, 169. 

Salts: Opiums; Quantity of ammonium-in various. L. J. Thomson, 64. 

Salts: Permanganate, dichromate, and chromic-; Volumetric Analysis of 

mixtures of. N. G. Chatterji, 520. 

Salts: Saccharin and its-; Microchemical tests for. Deniges, 469. 

Salts : Thiocyanates in the presence of,-precipitated by silver nitrate; Estima¬ 

tion of. A. Dubose, 622. 

Salvarsan: Sulphur in commercial-; Derivatives of. H. King, 407, 469. 

“ Sandy ” Crystals : Ice cream; Separation and identification of-in. H. F. 

Zoller and O. E. Williams, 455. 

Santonin : Wormseeds; Estimation of - in. T. Kariyone and Y. Kimura, 

200 . 

Saponification : Time factor in-; The. P. J. Fryer, 87. 

Sardine: California - (Sardini caerulea); Chemical study of the. D. B. 

Dill, 503. 

(Sardinia caerulea) : California sardine -; Chemical study of the. D. B. 

Dill, 503. 

Sardinia : Juniperus phoenicea from-; Essential oil from the berries of. 

E. Puxeddu and F. Vodret, 53. 

Saturated and of Less Saturated Fatty Acids : Lead salts of-; Quantitative 

separation of the. A. Seidenberg, 465. 

Sawdust: Hydrolysed-; Cattle food prepared from. E. C. Sherrard and 

G. W. Blanco, 199. 

Scale Preparations : Strychnine in-containing quinine and other cinchona 

alkaloids; The estimation of. T. F. Harvey and S. Back, 188. 

Scales^ Method : Nitric nitrogen; Comparison of-and the use of Devarda’s 

alloy for the reduction of. A. P. Harrison, 257. 

Scientific and Industrial Research : Department of-. Report of the Food 

Investigation Board for the Year 1920. 453. 

(Scilla maritima)* Rat poison; Liquid extract of red squill-as a. F. W. 

Smith, 178. 

(Sclerocarya Caffea) • “Maroola*’ nuts-; Oil of. 289. 

Seaweed: Narcissus bulbs and -; Coffee substitutes from. C. Griebel and 

W. Rothe, 196. 

Secondary Alkamines : Volatile alkamines in the presence of ammonia and of 

tertiary alkamines in the presence of primary and-; Detection of. H. E. 

Woodward and C. L. Alsberg, 266. 

Secretion Disturbances: Milk; Detection of -in. G. Koestler, 460. 

Secretions : Sera and-; Estimation of urea in. W. Mestrezat and M. P. Janet, 

16. 

Seed: Georgia Velvet Bean;-of the. B. Sure and J. W. Read, 606. 

Seed: Hollyhock-and oil; Composition of. R. S. Hiltner and L. Feldstein, 

407. 

Seed : Kapok —; Indian. 196. 

Seed Oil : Prickly pear-. S. Lomanitz, 94. 

Seed : Perilla -from Cyprus. 289, 
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Seeds: Hydrogen sulphide contained in the-of certain Papilionaceae; Sub¬ 

stance yielding. M. Mirande, 408. 

Seeds: I..ocust bean-; The composition of (Notes). T. R. Hodgson, 366. 

Seeds : Vetch-; Lathyrism or poisoning caused by. M. Mirande, 291. 

Selenium Oxychloride: -; Properties of. V. Lenher, 167. 

ISelinum Monnieri L.): ‘‘Sh6-chuang-tzu”-; Constituents of. M. Nakao, 

141. 

Sensitive Colour Reaction : Phosphates and arsenates;-of. G. Denigfes, 24. 

Sensitive Reaction: Copper;-for. P. Falciola, 471. 

Slera : Urea in-and secretions; Estimation of. W. Mestrezat and M. P. Janet, 

16. 

SSerological Method: Infected foods; -for detection of. J. Bronfenbenner 

and M. J. Schlesinger, 462. 

Serum : Cow and ox-, colostrum, and milk by racemisation; Examination of 

proteins in. H. E. Woodman, 504. 

Serum: Diffusible calcium of blood-; Estimation of the. L. v. Meysenbug, 

A. M. Pappenheimer, T. F. Zucker, and M. F. Murray, 412. 

Serum : Sodium in small volumes of-; Estimation of. B. Kramer and F. F. 

Tisdall, 294. 

Serum: Tr 5 rptophane in blood-and milk; Estimation of. O. Fiirth and E. 

Nobel, 293. 

Setting and Melting Points: Gelatins; The -of. S. E. Sheppard and S. 

Sweet, 341. 

Shale : Oil-for oil and ammonia yield; Laboratory testing of. E. L. Lomax 

and F. G. P. Remfrey, 166. 

“ ShS-Chuang-Tzu ” (Selinum Monnieri L.): -; Constituents of. M. 

Nakao, 141. 

Sheep Dips : Phenols in-; Estimation of. K. B. Edwards and G. A. Freak, 60. 

Sheep-Foot and Ox-Foot: Oils. A. Bruno, 371. 

Silica : Dehydrating agent in the estimation of-; Perchloric acid as a. H. H. 

Willard and W. E. Cake, 67. 

Silica : Estimation of-; New method for the. Travers, 622. 

Silicon: -, tin, titanium, and zirconium by means of sodium carbonate; 

Separation of. P. Wenger and J. Morel, 342. 

Silver: Hypophosphorous acid: Estimation of- by precipitation vdth. L. 

Moser and T. Kittl, 342. 

Silver: Iodic acid and - by electrometric titration; Estimation of. W. S. 

Hendrixson, 265. 

Silver: Lead and other metals by means of hypophosphorous acid; Estimation 

of-and its separation from. L. M6ser and T. Kittl, 381. 

Silver Nitrate : Thiocyanates in the presence of salts precipitated by-; Esti¬ 

mation of. A. Dubose, 622. 

Skimmed Milk : Fat content of-; Comparison of methods for the estimation 

of the. T. J. Mclnerney and H. C. Troy, 50. 

Skimmia laureola: Leaves of-; Essentid oil from. J. L. Simonsen, 338. 

Skins: Potatoes; Composition of tubers,-, and sprouts of three varieties of. 

F. C. Cook, 203. 

Slide Rule : “ Wet ” and ‘‘ dry ” weights of damp material;-for calculation of. 

R. Scott, 303. 

Smokeless: Fuels. F. S. Sinnatt, 468. 

Smokeless Powder : Nitroso compounds and estimation of nitro derivatives in 
-; Detection of. C. Liitri, 61. 
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Smokeless Powders : Mineral residue in-; Estimation of. G. Lutri, 61. 

Snow ; Rain and-; Substances dissolved in. W. A. Moore and G. Browning, 

104. 

Soap : Sodium chloride in-; Estimation of. H. C. Bennett, 467. 

Soap Solution : Hardness of water;-for use in estimating. A. Krieger, 337. 

Soaps : Pure and commercial-; Hydrolytic alkalinity of. F. C. Beedle and 

T. R. Bolam, 209. 

Society of Public Analysts and other Analytical Chemists, Proceedings of 
the: 1921; 1, 32. 79, 123, 176, 229, 269, 316, 363, 393, 436, 481. 

Sodium : Blood; Estimation of-in. E. A. Doisy and R. D. Bell, 147. 

Sodium Carbonate: Silicon, tin, titanium, and zirconium by means of-; 

Separation of. P. Wenger and J. Morel, 342. 

Sodium Chloride: Soap; Estimation of-in. H. C. Bennett, 467. 

Sodium Ferric Lactate : Lactic acid as-; Separation and detection of. K. A. 

Hoffmann, 296. 

Sodium Hypobromite Solution: Copper sulphate; Catalytic decompo$ition of 
alkaline-by. P. Fleury, 23. 

Sodium Hyposulphite: -; Estimation of. J. H. Smith, 473. 

Sodium Perborate: -Constitution ot. F. Foerster, 385. 

Sodium Peroxide Fusions : Apparatus for-. H. J. Hodsman, 260. 

Sodium Persulphate: .\nalysis; Use of-in. L. Debourdeaux, 516. 

Sodium : Potassium and-in presence of magnesium; Micro-Chemical identifi¬ 

cation of. E. Ludwig and H. Spirescu, 112. 

Sodium : Potassium in presence of-, magnesium, sulphates and phosphates; 

Estimation of. H. Atkinson, 364. 

Sodium Salicylate : Aluminium and manganese; -as reagent for detecting. 

C. Van Zijp, 300. 

Sodium : Serum; Estimation of-in small volumes of. B. Kramer and F. F. 

Tisdall, 294. 

Sodium Thiosulphate : Fulminate of mercury with-; Notes on the reactions 

of. F. H. Dupre and P. V. Dupre, 42. 

Soil Extract: Soil solution to the-; Relation of. D. R. Hoagland, J. C. Martin 

and G. R. Stewart, 109. 

Soil : Organic matter and organic carbon in-; Rapid combustion method for 

the estimation of. J. W. Read, 296. 

Skill Reaction :-; Studies on. E. A. Fisher, 149. 

Soil Solution : Soil extract; Relation of-to the. D. R. Hoagland, J, C. Martin 

and G. R. Stewart, 109. 

Soil Toxicity, Acidity, and Basicity: Measuring -; Method of. R. H. 

Carr, 611. 

Soils : Carbonates in certain-; Investigation into the occurrence of different 

kinds of. F. Hardy, 148. 

Soils : Clay in heavy-; Estimation of. A. F. Joseph and F. J. Martin, 463. 

Soils: CoUoidal matter in -; Methods of estimating the amount of. C. J, 

Moore, W. H. Fry, and H. E. Middleton, 379. 

Solid Fatty Acids : Lead acetate in alcoholic solution; Precipitation of-with. 

E. Twitchell, 466. 

Solid : Lubricants. 161. 

Solubility: Crystalline substances in rubber;-of. G. Bruni, 211. 

Soluble Phosphates: Phosphoric acid and -; The United States Pharma¬ 

copoeia method for the estimation of. A. E. Steam, H. V. Farr, and N. P. 
Knowlton, 200. 
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Solution and Turbidity-Temperature : Hydrocarbons, etc.; Critical tempera- 
ture of-of. N. Chercheffsky, 162. 

Solutions : Amylase-; Characterisation of. H. v. Euler and O. Svanberg, 419. 

Solutions: Cellulose ester-; Viscosity of. M. Deschiens, 19. 

Solutions: Fluorescein in very dilute-; Detection of. M. Lombard, 337. 

Souring : Bacillus Megatherium) -of beef caused by. H. Bunyea, 461. 

South Africa: Spearmint from-; Essential oil of. 201. 

South American Oilseeds : Study of-; A further contribution to the. G. T. 

Bray and H. T. Islip, 326. 

Soxhlet : Apparatus. L. Soep, 163. 

Soxhlet Apparatus: -; Improved. O. Hagen, 164. 

Soya-Bean : Oil. C. R. Fellers, 468. 

Soya-Bean Oil : Linseed oil and-on the estimation of these oils by means of 

the hexabromide and iodine values; Effect of variation in the analytical 
constants of. E. A. Tschudy, 613. 

Soya-Bean Oil: -; Identification of. C. A. Newhall, 94. 

Spanish Oil of Thyme: Thymol; Estimation of :-. H. Mastbaum, 140. 

Spearmint: South Africa; Essential oil of-from. 201. 

Specific Gravity: Glycerol; Need of a new table for - and percentage of. 

L. W. Bosart, 613. 

Specific Test: Phenol; New-for. G. Rodillon, 157. 

Spectrometric Examination : Certain fixed oils as a means of identification; The 
-of. H. C. T. Gardner, 366. 

Spectrum Analysis: Roentgen rays; -by means of. M. Siegbahn, A. E. 

Lindh, and N. Stensson, 303. 

Sperm: Individual blood and-; Diagnosis of. Dervieux, 336. 

Sperm Whale ; Head oil of the-; Composition of the. M. Tsujimoto, 197. 

Spirits: Liqueurs and-; Detection of methyl alcohol in. L. Hoton, 53. 

Spirits : Methyl alcohol and ethyl alcohol in-, medicines, cosmetics, etc., by 

means of the Zeiss immersion refractometer; Estimation of. W. Lange and 
G. Reif, 369. 

Spirits : Sulphur in petroleum-; Lamp method of estimating. J. S. Jackson 

and A. W. Richardson, 156. 

Spores: Mould -; Formation of gum levan by. N. and L. Kopeloff and 

C. J. Welcome, 15. 

Spot Reactions : Qualitative analysis; Use of - in. F. Feigl and R. Stem, 

212 . 

Sprouts : Potatoes; Composition of tubers, skins, and-of three varieties of. 

F. C. Cook, 203. 

Squill : Rat poison; Liquid extract of red- {Scilla maritima) as a. F. W. 

Smith, 178. 

Stability : Nitroglycerin explosives; Quantitative test of the-towards heat of. 

M. Taliani, 377. 

Stain: Bacterial-; Rose Bengal as a general. H. J. Conn, 461. 

Standard Alkali : Guanidine carbonate as a-. A. H. Dodd, 260. 

Standard Alkali Solutions: Carbonate; Preparation of-free from. I. M. 

Kolthoff, 516. 

Standard: Goldenseal (Hydrastis) root; Proposed-for. 143. 

Standard : Hydriodic acid and its use as a- in oxidimetry; Electrometric 

titration of. W. S. Hendrixson, 211. 

Standard Steels: British Chemical-; New (Analytically standardised turn¬ 

ings). 347. 
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Standardisation: Commercial caseins; - of the borax solubility test for. 

H. F. Zoller, 108. 

Standards : Chemical-; New. (Analytically standardised samples.) 

477. 

Standards : Podophyllum ash-. E. L. Newcombe, C. H. Rogers and C. W. 

Folkstad, 374. 

Stannic Chloride: Anhydrous-; Preparation of. C. Van Loon, 110. 

Stannic Chloride : Petroleum and petroleum distillates; Action of anhydrous- 

on. G. Torossian, 513. 

Starch and Dextrin Pastes: -; Consistence of. W. H. Herschel and C. 

Bergquist, 468. 

Starch: Taka-diastase; Estimation of-by means of. E. Horton, 466. 

Starch: Dextrose and-; Estimation of. F. A. Quisumbing, 68. 

Statutory Rules and Orders, 1921, No. 1306: Food Control. The Sale of Food 
Order, 1921, Dated August 16, 1921, Made by the Board of Trade under the 
Ministry of Food (Continuance) Act, 1920 (10 and 11 Geo. V., c. 47, and the 
Ministry of Food (Cessation) Order, 1921. 426. 

Steam Distillation : Apparatus for-; New. E. A. Roff, 386. 

Steel : Chromium in-; Detection and estimation of. A. Ferni and P. Malaguti, 

66 . 

Steel: Phosphorus from the other components of -; Separation of the. R. 

Ariano, 212. 

Steels : Chromium in-; A new process for the estimation of small quantities of. 

B. S, Evans, 38. 

Steels: Chromium in-; The estimation of small amounts of (Notes). B. S. 

Evans, 286. 

Steels: Cobalt and nickel in cobalt-; Estimation of. G. E. F. Lundell and 

J. I. Hoffmann, 384. 

Steels : Standard-; New British Chemical (Analytically standardised turnings). 

347. 

Steels : ^^anadium in-and iron alloys; Estimation of. L. Rolla and M. Nuti, 

422. 

Sterilising Agent: Flour; Hydrocyanic acid as a - for. Marchadier and 

Goujon, 287. 

Sterols: Iodine value;-and the. (Report of the Food Investigation Board 

for the Year 1920.) 453. 

Stillheads: Contact-ring-; Fractional distillation with. R. Lessing, 386. 

Stovaine : Atropine, cocaine, and-; Reaction of benzoic acid and its applica¬ 

tion to the detection of. M. Guerbet, 11. 

Streptococci : Haemolytic-in water; Vitality and viability of. G. S. Living¬ 

ston, 247. 

Streptococci: Milk and from human lesions; Haemolytic - from. R. C. 

Salter, 248. 

Sttrtptococcus : Milk, Viscous lactic-in. H. Violle, 409. 

Stri|M:ococcu8 : Ropiness in milk; A-which produces. H, Violle, 248, 

Str^hanthin : Ouabain and-; Identification of. A. Richaud, 459. 

Strydmine : Scale preparations containing quinine and other cinchona alkaloids; 

Wie estimation of-in. T. F. Harvey and S. Back, 188. 

Swilettnces; Boiling-point of minute quantities of-Determination of. V. 

jSadreguine, 218. 

SllllMieces: Hydrolysed caseinogen;-precipitated by mercuric sulphate from, 

efekd the isolation of tryptophane. H. Onslow, 504. 
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Substances: Oxidation of organic -; Syntheses of cyanic acid by. New 

Methods of analysis of this substance. R. Fosse, 207. 

Substances : Rain and snow;-dissolved in. W. A. Moore and G. Browning* 

104. 

Substances: Total sulphurous acid in organic-; Volumetric method for the 

estimation of. V. Froboese, 206. 

Sucrose : Dextrose, laevulose,-and dextrin in admixture; Estimation of. A. 

Behre, 368. 

Sucrose: Mixtures of - and raffinose; Revision of the optical method for 

analysing, C. A. Browne and C. A. Gamble, 466. 

Sugar Analysis: Potassium thiocyanate and potassium iodide; Estimation of 

copper in-by means of. G. Bruhns, 23. 

Sugar: Blood; Estimation of-in. E. Ponder and L. Howie, 293. 

Sugar: Calculations. J. F. Liverseege, 446. 

Sugar-cane Juices: Reducing sugars in lead-preserved -; Estimation of. 

J. B. Harris, 499. 

Sugar: Cane-; Inversion and estimation of. A. R. Rose, 288. 

Sugar Crystals: Projection; Examination of-by. G. P. Meade, 466. 

Sugar : Dextrose, invert-, and laevulose by the thiocyanate-potassium iodide 

method; Table for the estimation of. G. Bruhns, 330. 

Sugar : Normal urine; Estimation of-in. S. R. Benedict and E. Osterberg, 

608. 

Sugar: Urine; Dinitrosalicylic acid as a reagent for the estimation of-- in. 

J. B. Sumner, 413. 

Sugar: Wine; Estimation of-in. W. Fresenius and L. Griinhut, 136. 

Sugars: Boric acid and borate solutions, with some analytical applications; 

Reactions of-and polyatomic alcohols in. G. Van B. Gilmour, 3. 

Sugars : Maltose and lactose in the presence of other reducing-by Barfoed*s 

reagent; Estimation of. L. Le Grand, 406. 

Sugars : Maltose or lactose in presence of other reducing-; Estimation of: Use 

of Barfoed’s solution. Legrand, 198. 

Sugars: Reducing-in blood and pathological fluids; Volumetric method of 

estimating. A. Jonescu and V. Vargolici, 101. 

Sugars; Reducing-in blood; Estimation of. O. Guillaumin, 14. 

Sugars: Reducing - in lead-preserved sugar-cane juices; Estimation of. 

J. B. Harris, 499. 

Sugars: Reducing -; New method for the volumetric estimation of. A, 

Jonescu and V. Varcolici, 405. 

Sugars : Rotatory powers of certain-; Influence of ammonium molybdate on 

the. G. Tanret, 330. 

Sulphate : Sulphide, -, and organic sulphur in coal; Estimation of. A. R. 

Powell, 514. 

Sulphates: Potassium in presence of sodium, magnesium,-and phosphates; 

Estimation of. H. Atkinson, 364. 

Sulphide: Coal; Estimation of-, sulphate, and organic sulphur in. A, R. 

Powell, 614. 

Sulphide Waters: Mineral-; Analysis of. J. G. Fairchild, 206. 

Sulphides: Metals as-; Estimation of. L. Moser and A. Schattner, 421. 

Sulphites : Presence of-; A routine test for the (Notes). A. E. Parkes* 

Sulphur Burner Gases : Sulphur dioxide and sulphur trioxide in-; Estima¬ 

tion of. R. Dieckmaim, 617. 

Sulphur: Commercial salvarsan; Derivatives of - in. H. King, 407, 469. 
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SiBlphnr Dioxide and Trioxide: Sulphur burner gases; Estimation of-in. 

Dieckmann, 517. 

Monochloride : Mustard gas mixtures; Determination of-in. W. A. 

fllsing, S. B. Arenson, and F. J. Kopp, 20. 

St^plhir: Petroleum spirits; Lamp method of estimating-in. J. S. Jackson 

dill A. W. Richardson, 156. 

SaipiMir: Sulphide, sulphate, and organic-in coal; Estimation of. A. R. 

I%ivell, 514. 

Acid Concentrator: Vacuum pump;-and. O. Naass, 68. 

TnlglWirir Acid : Formaldehyde with resorcinol and-; New test for. R. Cohn, 

SnlplMB'ic Acid : Phosphoric acid instead of-in melting-point determinations; 

Dae of. A. Graustein, 161. 

Sti^^karic Acid ; Phosphoric acid on heating with-or fusion with pyrosul- 

ptaate; Loss of. W. F. Hillebrand and G. E. F. Lundell, 67. 

Sii4;>wric Acid : Volumetric estimation of-. C. Pezzi, 266. 

Sv^huric Acid: Water; Estimation of -in. L. W. Winkler, 148. 

Sulphurous Add : Organic substances; Volumetric method for the estimation of 
total -in. V. Froboese, 206. 

Siqierphosphates : Citrate-soluble phosphoric acid in -; Estimation of. 

Official method of the German Agricultural Experiment Station. 296. 
Siqprarenal Preparations: Adrenaline and -; Necessity for the physio¬ 

logical control of. M. Tiffeneau, 291. 

Surface Tension: Rise in capillary tubes; Determination of-from the. S. 

Sugden, 623. 

Swuet Fennel : Oil. C. E. Sage, 468. 

Sweet Potatoes: Tins; Discoloration of-in. E. F. Kohman, 404. 

Sweet Spirit of Nitre : Ethyl nitrite from-; Volatilisation of. J. G. Roberts, 

334. 

Symbols: Physico-Chemical-; International. 121. 

Synthetic: Fats. (Report of the Food Investigation Board for the Year 1920.) 
463. 

TdMe: New-for specific gravity and percentage of glycerol; Need of a. L. W. 

Bosart, 613. 

TaUes: Constants and Numerical Data; Annual-of ; Chemical, Physical, and 

Technological. 388. 

Tahfelts: Formaldehyde and paraformaldehyde in -; Estimation of. N. 

Svers and C. M. Caines, 374. 

“ Talfushi ”: Oil. S. Keimatsu, 62. 

TfdGt -Diastase : Starch by means of-; Estimation of. E. Horton, 466. 

Tawiin: Hops; Polarimetric estimation of-in. A. R. Ling and D. R. Namji, 

832. 

Tiqp^rMetal-Glass-. W. E. Garner, 68. 

Tar t Coal; Apparatus for estimating the yield of-from. H. Schrader, 340. 

Tar^ : Coal-in turpentine; Detection and estimation of. V. E. Grotlisch 

aUiilW. C. Smith, 469. 

TarWufI Acid : Wines; Detection of-in. L. Mathieu, 370, 467. 

Tartuulii and Formic Adds : Oxalic,-in presence of each other; Detetion of. 

F. li^auss and H. Tampke, 296. 

Tea : Cuisine in-and coffee; Estimation of. R. E. Andrew and E. M. Bailey, 

4a& 
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Tea-seed Oil : Olive oil; Detection of-in. J. Dybowsky and E. Millia, 438. 

Temperature ; Absolute viscosity of oils and other liquids;-as a function of 

the. H. Schwedhelm, 161. 

Temperature : Solution and turbidity-of hydrocarbons, etc.; Critidal- 

of. N. Chercheffsky, 162. 

Temperatures : Oils at low-; Apparatus for determining the fluidity bf. 69. 

Temperatures : Volatile matter yielded by coals up to various-; Newi^inethod 

for estimating the. W. A. Bone and L. Silver, 416. 

Tempering : Changes produced in wheat by-. E. L. Tague, 139. 

Tension: Capillary tubes; Determination of surface-from the rise in. S. 

Sugden, 623. 

Tertiary Alkamines : Volatile alkamines in the presence of ammonia and of - 

in the presence of primary and secondary alkamines; Detection of. H. E. 
Woodward and C. L. Alsberg, 266. 

Tetrabromide : Elaeostearic acid-from tung oil with ordinary linelic acid 

-; Non-Identity of. B. H. Nicolet, 251. 

Textiles : Permeability and heat-insulating capacity of-; Laboratory apparatus 

for measuring the. G. Colombo. 68. 

Thalleioquin Reaction: -; Origin, development, and value of the. W. B. 

Hart, 253. 

Thallium : Mercury and-; Compounds of halogenated derivatives of. [Sepa¬ 
ration of mercury from-.] J. Barlot and J. Pernot, 421. 

Thallium: Thallous ferricyanide. Estimation of -. V. Cuttica and G. 

Canned, 254. 

Thallous Ferricyanide: -. Estimation of thallium. V. Cuttica and G. 

Canned, 254. 

Theobromine: Caffeine; Identification of-and. M. Malmy, 143. 

Theobromine : Cocoa and its products; The estimation of-in. R. V. Wads¬ 

worth, 32. 

Therapeutic Novarsenicals :-; Elimination and fixation of. Kohn-Abrest, 

Sicard, and Paraf, 147, 

Therapeutic Substances : Ministry of Health. Report of the Departmental 

Committee on the control of certain-, 1921 (Cmd. 1156). 227. 

Thiocyanate-Potassium Iodide Method : Dextrose, invert sugar, and laevulose 

by the-; Table for the estimation of. G. Bruhns, 330. 

Thiocyanates : Salts precipitated by silver nitrate; Estimation of -an the 

presence of. A. Dubose, 622. 

Thyme: Thymol; Estimation of; Spanish oil of -. H. Mastbaum, 140. 

Thymol: Alkaline solutions; Extraction of —r— and carvacrol from. D. C. L. 
Sherk, 140. 

Thymol: -; Estimation Of: Spanish oil of Thyme. H. Mastbaum, 140. 

Thymol: Volatile oil of Mosla japonica; Estimation of-in the. T. Kadyone 

and K. Atsumi, 140. 

Time Factor: Saponification; The-in, P, J. Fryer, 87. 

Tin : Antimony; Quantitative separation of - and. M. Mouret and M. J. 

Barlot, 422. 

Tin : Hydrogen sulphide; Separation of-and antimony in hydrochtoric acid 

solution by means of. G. Luff, 213* 

Tin: Silicon, -, titanium, and zirconium by means of sodium oarbonate; 

Separation of. P. Wenger and J. Morel, 342. 

Tincture : Aconitine in some samples of-of aconite leaves; Content of. A. 

Richaud, 97. 
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Tissue Fats ; Cholesterol in-; Source of eiTor in the colorimetric estimation of. 

y A. Gardner and F. W. Fox, 608. 

tlsMiis: Chlorine in-; Estimation of. R. D. Bell and E. A. Doisy, 146. 

TIssiMb: Iodine in blood and animal-; Estimation of. E. C. Kendall and 

F. S. Richardson, 13. 

TiMWi : Microscopical preparations of vegetable and animal-; New technique 

for* Larbaud, 303. 

Tissuw: Vitamine in glandular and other-; Quantitative method for the 

determination of vitamine in connection with determinations of. F. K. 
Swqboda, 17. 

Tltanlittn ; rocks; Estimation of-and iron in. F. Ferrari, 66. 

Titantein : Silicon, tin, --, and zirconium by means of sodium carbonate; 

Sepaaation of. P. Wenger and J. Morel, 342. 

Titaniam Trichloride : Aromatic nitro compounds by means of —.; Analysis of. 

F. L. English. 19. 

Titaniam Trichloride : Nitrates in bismuth salts by means of-and Dcvarda’s 

alloy; Estimation of. T. McLachlan, 383. 

Titanous Salts : Iron by means of-Volumetric determination of. W. M 

Thornton, Junr., and J. E. Chapman, i59. 

Titration: -; Conductimetric. J. M. Kolthoff, 63. 

TItrimetric Determination: Acetone:-of minute amounts of. R. S. 

Hubbard, 18. 

Toxicity : Soil-, acidity, and ba.sicity ; Method of measuring. R. H. Carr, 511. 

Toxicity : Wood-destroying fungi;-of various fractions and combinations of 

fractions of coal tar creosote to. H. Schmitz and S. M. Zeller, 409. 

Toxicity: Wood preservatives;-of. C. j. Humphrey, R. M. Flemming, and 

E, Bateman, 410. 

Toxicological Analysis: Ptomaines and alkaloids in ; Separation of. A. 
Joncscu, 102. 

Toxicological Detection : Poisons containing bromine; - — of. A. Damiens, 14. 

Transformer Oils: Water in-; Estimation of. E. Rcngade and ). (dostre, 

417. 

Tryptophane: Blood-serum and milk; Estimation of- in. O. Fiirth and E. 

Nobel. 293. 

Trsrptophane : Hy drolysed caseinogen ; Substances precii)itated by mercuric 
sul^ihale from, and the isolation of - . H. Onslow, 504. 

Tryptophane: -; Colorimetric estimation of. O. h'urlli and }\ Lieben, KM). 

Tube: Electrical heating; Arsenic reduction-with. K. ZwicknagI, 260. 

Tuben : Potatoes; (Composition of , skins, and sprouts of three varieties of. 

F, ( . ( ook, 2(t3. 

Tung Oil : Elaeostearit’. acid tetrabrojuide from-with ordinary linolic acid 

tetrabiomide; Non-ldeiitily B. 11. Nicolet, 25J. 

Tungtf^en :- ; hlslimation of. (i. Fiorentino, 214. 

Tuniet^ Palm Wine: South - ; Analysis of. .A. M. d’Ayrneric, 243. 

TurMtffty-Temperature : Hydrocarbons, etc.; Critical temperature of solution 

and- of. N. Chercheifsky, 162. 

TurkeyOil: Fatty^ acids in-; Estimation of. 339. 

Turner Inaction: Gurjun balsam; The -for. J. B. Luther, 332. 

TurpentlM : Coal tar oils in-; Detection and estimation of. V. E. Grotlisch 

and W* C. Smith, 469. 

TurpetHifie: French oil of-; ('onn)osition of. M. Vezes, 252. 

'rurpentint : Oil of ; l^stimation of. 11, Salvaterru, 155. 
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Turpentine: -; American. 206. 

Udder: Milk in relation to the presence of blood-cells and of specific 
infections of the-; Reaction of. J. C. Baker and R. S. Breed, 

Underground Water: Tracing-; Fluorescein as an aid to. H. Stalder, 511. 

U.S.A, Service and Regulatory Announcements : Egg substitute; MisUiratiding 
of. 465. 

United States : Department of Agriculture. Food Inspection Decision 188, 407. 

United States Pharmacopoeia Method : Phosphoric acid and soluble phos¬ 
phates; The-for the estimation of. A. E. Steam, H. V. l^arr, and N. P. 

Knowlton, 200. t 

Unsaturated Fatty Acids: P'ish oils; New method for the separation of highly 
— in. M. Tsujimoto, 57. 

Uranium: -, vanadium, and chromium when present together; Otalitative 

separation and detection of. P. £. Browning, 158. 

Urea : Dicyanodiamide and of-in fertilisers; Estimation of. 1C. Johnson, 380 

Urea: Fertilisers; Estimation of-in. E. B. Johnson, 338. 

Urea: Sera and secretions; Estimation of-in. W. Mestrczat and M. P. 

Janet, 16. 

Urea : - —, ammonia, and amino-acids in urine after precipitation of the am¬ 
monia; Estimation of. M. J. Philibert, 378. • 

Urea: Urine; Gasometric estimation of-in. K. L. Stehle, 412. 

Urine: Albumin in-; Gravimetric estimation of. (x. Pegiirier, 17. 


Urine: Alkalimetric titration; Estimation of inorganic phosphate in -by. 
C. H. Fiske, 294. 

Urine: Amino-acids in —Estimation of, W. Mestrezal, 204. > 

Urine : Ammonia from-; Removal of. G. E. Youngberg, 146. 


Urine Analysis : Reagent in-; Zinc-potassium ferrocyanide as a. rhiery^ 412. 

Urine : Hippuric acid in-; Rapid method for the estimation of. F. B. Kings¬ 

bury and W. W. Swanson, 509. 

Urine: Pho.sphorus in-and blood; Colorimelric methods for estinuitidn of. 

R. D. Bell and E. A. Doisy, 13. 

Urine : Reagent for the estimation of sugar in -; Dinitro.salicylic acid as a. 

J. B. Sumner, 413. 

Urine: Sugar in normal-; Estimation of. S. K. l^eiiedict and E. Osterherg, 

508. 

Urine : Total nitrogen in-by the Dumas and Kjcldahl methods; Estimation of. 

W. Mestrezat and M. P. Janet, 17. 

Urine: Urea, ammonia, and amino-acids in . after precipitation of tiae am¬ 

monia; Estimation of. M. J. Philibert, 378. 

Urine: Urea in-; (iasometric estimation of. R. L. Sleljle, 412. 

Vacuum Pump : Sulphuric acid concentrator and-. (). Maass, (>8. 

Vacuum Pumps: Water-; Check valve for. E. A. Andeliii, 303. ^ 

Valerian : Alkaloids of-. A. Goris and C. Vischniac, 244. /• 

Valve: Water vacuum pumps; Check —- for. E. A. Andelin, 303. 

Vanadium: Ferrovanadium by electrometric titration; Estimation of^-^— and 
chromium in. G. L. Kelley, J. A. Wiley, R. T. Bohn, and W, C. Wllight, 519. 

Vanadium : Ores and metallurgical products; Estimation of-in. Rjis.Bchaal, 

472. 

Vanadium : Steels and iron alloys; Estimation of-in. L. Rolla and M. Ntiti, 

422. i 




INDEX TO VOLUME XLVI. 


Ixxxjx 


Vanadium: Uranium, - , and chromium when present together; Qualitative 

separation and detection of. P. E. Browning, 158. 

VattlUa Extracts: Lead number estimation in-; New. H. J. Wichmann, 

383. 

Vanilla : Paste. 407. 

Vanillin: Wood and-; Reagent for. J. Griis, 253. 

Vapour Density Apparatus : Victor Meyer’s-; Modification of. T. S. Patter¬ 

son, 113. 

Varnishes: Resins used for making-; Characters of. P. Nicolardot and C. 

Coffignier, 208. 

Vegetable and Animal Tissues: Microscopical preparations of-; New tech¬ 

nique for. Larbaud, 303. 

Vegetable Fibres: -; Digestion of. W. Thomann, 203. 

Vegetable Foods : Carbohydrates in-; Estimation of. V. C. Myers and H. M. 

Croll, 287. 

Vegetable Kingdom : Manganese throughout the-; Occurrence of. G. Bert¬ 

rand and M. Rosenblatt, 409. 

Vegetable Organisms : Lower-; Growth-promoting factors in. P. Goy, 99. 

Vegetables: Carbohydrate in thrice-boiled-; Available. L. O’Reilly and 

E. H. McCabe, 2*42. 

Veronal: -; Estimation of. L. Van Itallie and A. J. Steenhauer, 413. 

Vertebrate Animals: Zinc content of-; Variation in the. G. Bertrand and 

R. Vladesco, 244. 

Vetch Seeds : Lathyrism or poisoning caused by - —. M. Mirandc, 291. 

Victor Meyer’s Vapour Density Apparatus: --—; Modification of. T. S. 
Patterson, 113. 

Vinegar: Orange-: Its manufacture and composition. H. D. Poore, 95. 

Viscosimeter: Cup and ball-; Michell’s. T. C. Jhomsen, 114. 

Viscosity: Cellulose ester solutions;-of. M. Deschiens, 19. 

Viscosity : Oils and other liquids; Temperature as a function of the absolute- 

of. H. Schwedhelm, 161. 

Vitamin A, : Milk and butter as sources of-; Factors influencing the value of. 

J. ('. Drummond, K. H. Coward and A. F. Wat.son, 506. 

Vitamin: Anti-scorbutic--; Effect of heat and oxidation upon the. R. A, 

Dutcher, H. M. Harshaw, and J. S. Hall, 411. 

Vitamin-B. : Measure of-; Yeast test as a. W. H. Eddy, H. L. Heft, H. C. 

Stevenson, and R. Johnson, 410. 

Vitamin-B.: Water-soluble -; The “Bachnian test” for. W. H. Eddy and 

H. C. Stevenson, 507. 

Vitamin Content: i^eas in relation to their pigmentation; Fat-Soluble-of. 

H. Steenbock, M. T. Sell, and P. W. Boutwell, 411. 

Vitamin: Yellow plant pigments from the fat-soluble-; Differentiation of. 

M, Stephen5>pn, 246. 

Vitamins : Glandular and other tissues; Quantitative method for the determination 

of-in connection with determinations of- in. F. K. Swoboda, 17. 

Vitamins : Bacterial growth ; Supposed importance of-in promoting. J, W. 

McLeod and G. A. Wyon, 505. 

Vitamins : Food supply ;-and the. A. Harden, 201. 

Vitamins:-; Differential dialysis of. S. S. Zilva and M. Miura, 506. 

Vltamitis ; Yeast growth;-and. R. J. Williams, 246. 

VttamiMs Yeast; Nutritional requirements of. I. R61e of-in the growth of 

yeast. E, I. Fulmer, V, E. Nelson, and F. F. Sherwood, 146. 
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Volatile Acids : Adulteration in butter by means of the melting-point of the 

insoluble-; The detection of. G. Van B. Gilmour, 183. 

Volatile Alkamines: Ammonia; Detection of-in the presence of, and of 

tertiary alkamines in the presence of primary and secondary alkamines. 

H. E. Woodward and C. L. Alsberg, 256. 

Volatile Matter: Coals up to various temperatures; New method for estimating 

the-yielded by. W. A. Bone and L. Silver, 416. 

Volatile Matter: Graphite; Estimation of.- in. O. L. Shinn, 416. 

Volatile Oil : Ocimum f^raiissintum, Linn.;-from the leaves of. O. D. 

Roberts, 372. 

Volatile Oil: “Wild pimento “ of yamaica; - from the leaves of the. O. D* 

Roberts, 289. 

Volumetric Work : Zinc and cadmium in-; Reductions with. W. D. Tread¬ 

well. 342. 

Vulcanised Rubber Articles; Micro-sections cut from -. H. A. Depew and 

I. R. Ruby, 108. 

Waste Acids : Nitrous acid in mixed and ; Estimation of. H. Toussaint, 217. 

Water: Active carbon dioxide in-; Estimation of. 1. M. Koltholf, 249. 

Water Analysis: Abstracts: 103, 148, 205, 249, 337, 379, 511. 

Water : Bacteriological content of-; Influence of minute quantities of metallic 

salts on the. E. L. Atkinson and K. C. Frederick, 247. 

Water: Denitrifying bacteria in-; The effect of. K. Scheringa, 205. 

Water : Ether, alcohol, and-; Analysis of liquid and gaseous mixtures of. I. 

Masson and T. L. McEwan, 250. 

Water Extracts: Wheat flour; Electrical conductivity of-of. (*. H. Bailey 

and F. A. Collatz, 242. 

Water: Fats and oils; Estimation of — in. H. Oertel, 12. 

Water : Gasoline and in certain other substances; Calcium chloride method for the 
estimation of - — in. C. W. Clifford, 417. 

Water : Haemolytic Streptococci in-; Vitality and viability of. (i. S. Living¬ 

ston, 247. 

Water: Hardness of-; Estimation of the. G. Bruhns, 337. 

Water: Hardness of -; Soaj) solution for use in estimating. A. Krieger, 337. 

Water : Hydrogen ion concentration in the examination of drinking - ; listima- 

tion and significance of the. I. M. Kolthoff, 249. 

Water: Hydrogen-ion concentration in-; Colorimetric method for the estima¬ 

tion of. I. M. Kolthoff, 379. 

Water ; Indican as a criterion of the purity of-; Detection of. A. Jolles, 103. 

Water: Lead; Notes on the so-called action of-on. J. C. Thresh, 270. 

Water: Nitrite in-; Estimation of. P. A. Meerburg, 65. 

Water: Phenols in-; Detection of. R. D. Scott, 337. 

Water: Phosphates in-; Estimation of. D. Florentin, 511. 

Water Pumps: Non-return arrangement for. H. Dorsch, 163. 

Water-Soluble Vitamin B.: “Bachman test” for - ; The. W. H. Eddy 

and H. C. Stevemson, 507. 

Water: Sulphuric acid in —►—; Estimation of. L. W. Winkler, 148. 

Water : Transformer oils; Estimation of-in. E. Rengadc and J. Closislift, 417. 

Water: Underground-; Fluorescein as an aid to tracing. H. Stablef^*;4ll. 

Water Vacuum Pumps: Check valve for-. E. A. Andelin, 303. 

Waters : Bromine in saline-; Estimation of. P. Lebeau and M. Vio^ 48JL 

Waters; Harrogate mineral-; Composition of the, W, Lowson, 124, 
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Waters : Hydrogen sulphide in-at great depths; Occurrence of. O. Luning, 

14d. 

Waters ; Mineral sulphide-; Analysis of. J. G. Fairchild, 206. 

Waters: Peaty-; Lead in (Notes). T. Tickle, 240. 

Weights : Molecular-; Application of the law of hydrolysis to the determina¬ 

tion of. H. Colin and A. Chaudun, 153. 

Weights:* Wet” and “dry”-of damp material; Slide rule for calculation of. 

R. Scott, 303. 

Wat ” and Dry ” Weights : Damp material; Slide rule for calculation of- 

of. R. Scott, 303. 

Whale : Head oil of the sperm-; Composition of the. M. Tsujimoto, 197. 

Wheat Berry : Enzymes and proteins in the endosperm of the-; Distribution of. 

F, J. Martin, 56. 

Wheat Flour: Water extracts of-; Electrical conductivity of. C. H. Bailey 

and F. A. Collatz, 242. 

Wheat : Protein content of-; Relation of hardness to. H. F. Roberts, 414. 

Wheat : Tempering; Changes produced in-by. E. L. Tague, 139. 

Whey : Indicators to determine the reaction of-; Use of. Y. Okuda and H. F. 

ZoUer, 368. 

White-of-£gg : Calcium content of-. H. Kreis and J. Studinger, 372, 498. 

“ Wild Pimento ” : Leaves of the-of Jamaica; Volatile oil from the. O. D. 

Roberts, 289, 

Willows: British Columbian-and poplars; Salicin content of. R. H. Clark 

and K. B. Gillie, r>02. 

Wine : Glycerol in-by conversion into acrolein; Estimation of. A. Heiduschka 

and F. Englert, 332. 

Wine: Palm-; Analysis of South Tunisian. A. M. d’Aymeric, 243. 

Wine: Saccharin in-; Detection of. C. von d^r Heide and W. Lohmann, 

370. 

Wine: Saccharin in-; Detection of. W. Fresenius and L. Griinhut, 501. 

Wine : Sugar in-; Estimation of. W. Fresenius and L. Griinhut, 136. 

Wines : Iron in organic liquids, especially in-; Estimation of small quantities 

of. Malvezin and C. Rivilland, 206. 

Wines: Tartaric acid in -; Detection of. L. Mathieu, 370, 457. 

Wood: Apple-; Hemicellulose of. W. E. Tottingham, R. H. Roberts, and 

S. Lepkousky, 204. 

Wood Cellulose :-; Examination of. F. Lenze, B Pleus, and J. Muller, 106. 

Wood : Chemical reagents on the microstructure of-; Effects of. A. Abrams, 

468. 

Wood-Destroying Fungi : Coal tar creosote to-; Toxicity of various fractions 
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THE ANALYST. 


PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 

OEDINAEY MEETING DECEMBEE 1, 1920. 

HeiiO at the Ghemioal Society’s Eooms, Burlington House, Mr. Alfred Smetham, 
President, in the chair. 

A certificate was read for the first time in favour of Mr. W. R Schoeller, Pb.D. 

Certificates were read for the second time in favour of Messrs. Urban Aspey, 
Herbert Corner Ee]mard, B.Sc. (London), A.I.C., Edwin Bnrnhope Hughes, B.Sc. 
(London), A.I.G., Harry Jephcott, M.Sc. (London), A.I.C., Arnold Lees, A.I.C. 

The following was elected a Member of the Society; Mr. T. E. Ghose, B.A., 
L.M.S. (Cal.). 

The President referred to the regret with which the Council bad received the 
resignation of Mr. Julian L. Baker from the Editorship of the AnaiiTbt, a position 
which he had so ably filled for the last thirteen years, and congratulated him upon 
his appointment to the Editorship of the Journal of the Institute of Brewing. 

The President announced that the Council had appointed Mr. C. A. Mitchell as 
his successor. 

The following papers were read: Estimation of Theobromine,” by Baymond 
y. Wadsworth; ” A New Process for the Estimation of Small Quantities of Chro¬ 
mium in Steels,” by B. S. Evans, M.B.E., M.C., B.Sc., F.I.C.; *' Some Notes on the 
Beaetions b^ween Fulminate of Mercury and Sodium Thiosulphate," by P. V. 
Dupr^, M.B.E., A.C.G.I., F.I.C., and F. H. Dupr^. 


♦ ♦ 8 ♦ ♦ 
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CHdlTUARY notice: j. w. oatshocsb 


OBITirART NOnCE. 

J. W. GATEHOUSE. 

Mb. j. W. Gatbhoubb died on October 16,1920, at Bath, at the age of Beyenty-nine, 
and we have to moom the loss of one of oar earliest members, whose death snaps 
<»ie of the remaining links oonneoting the Society of Public Analysts in its early 
straggling days with the Society of to-day. He was also an original Fellow of 
the Institote of Chemistry. 

Mr. Gatehouse was educated at Battersea College for the teaching profession, 
and Bubsequently became for a time science master at Hereford. Then, in 1866, he 
settled in Bath, where the rest of his long life was to be spent. For some years he 
carried on a private practice, in addition to teaching science at Downside College, 
near Bath, and other well-known schools. Long before the local Technical School 
was estaUished he started classes for chemistry, botany, electricity, and kindred 
subjects, and many of his pupils were successful in the South Kensington 
examinations. 

In 1877 Mr. Gatehouse was appointed Public Analyst for the City of Bath, an 
appointment which he held for over forty years, resigning in 1918. During the 
eariier years of his appointment he was engaged in many interesting chemioo-legal 
eases, particularly in connection with the question of salt in beer, upon which 
he became an authority. A paper which he read upon this subject was published in 
the second volume of the Analyst. In 1888 he was appointed Public Analyst for 
Wiltshire, and later became Electric Light Inspector under the Board of Trade and 
chemist under the Petroleum Acts. 

Apart from his official duties, Mr. Gatehouse did much work upon the spectro¬ 
scopic examination of the gases emanating from the Bath mineral waters, and was 
probably one of the first to discover that they contained helium, although his results 
were never published. 

In recent years he specialised in the analysis and methods of testing calcium 
carbide and acetylene, having been official chemist to the Acetylene Association from 
its inception, and he devised a method and apparatus for estimating phosphorus and 
sulphur compounds in acetylene. This method was brought before the International 
Congress for Acetylene in 1894, and has been officially adopted as the standard 
method by many public bodies. 


« « * « 



RBAOTIONS OF 8XTGARS AKD POLYATOMIO AliCOHOIiS DT BORIO ACID 8 


HiACflONS OP SUOAftS AND POLYATOMIC ALCOHOLS IN DORIC ACID 
AND BORATR SOLUTIONS, WITH SOME ANALYTICAL APPUCATIONS. 

By G. van B. GILMOUB, B.So. (Lond.), A.R.C.Sc.L, AI.O. 

Yhb property which boric acid solations exhibit of becoming more acidic on addition 
of certain polyatomic alcohols and sugars was first pointed oat by Klein in 1878 
{Bull. 8 og^ Chim., 29, 195). The explanation of such reactions was that combina¬ 
tions take place with the prodaction of stronger acids. The subject has since been 
the source of a large amount of research^ which has added very considerably to bur 
knowledge of this type of reaction. It has been found that not only polyatomic 
alcohols and sugars form such combinations, but also that a large class of hydroxy 
compounds reacts similarly. The tendency of forming strong or weak complexes 
depends very largely on the position of the hydroxy groups, and Boseken has stated 
(Bee, Trav. Chim.^ 1915, 34, 96-113) that ^.hen these groups are in the same plane 
and on the same side as the two carbon atoms to which they are bound, the position 
is favourable for condensation. 

Early investigators stated that the polysaccharides failed to give positive reac¬ 
tions. Thomson (/. Soc, Ghem: Ind., 1893,12, 432-433) obtained a positive reaction 
with cane-sugar, and the author has shown that lactose and maltose react in like 
manner. Thomson (loc, cit) applied the reaction to a volumetric method of estimating 
boric acid. He found that in the presence of glycerol boric acid could be titrated to 
the compound NaBOj. He tried to replace glycerol by dextrose and cane-sugar, with 
unsuccessful results ; in these oases the indicator showed up before sufficient alkali 
was added to convert the acid into metaborate. Vedam (/. Pharm, Chim.^ 1898 
[Vi.]. 8, 109-111) used mannitol in this titration ; he considered that a sharper end¬ 
point was obtained with mannitol than with glycerol. 

The increase in electrical conductivity imparted to boric acid solutions by the 
addition of polyhydroxy bodies is a measure of the stability of the compounds formed. 
The addition of mannitol has a very marked positive effect compared with glycerol, 
and this is reflected in the proportional parts of mannitol to glycerol required in the 
titration of a given quantity of boric acid; twelve times more of the latter than of the 
former must be present. 

The author has been able to titrate boric acid successfully in the presence of 
Iffivulose, dextrose, and cane-sugar. Other very soluble sugars will probably act like 
these, but it was found impossible to carry out the titration with lactose. Weak 
combinations require a large excess of the hydroxy compound, otherwise the complex 
is hydrolysed before the proper end-point is reached. At 3 per cent, concentration 
dextrose, cane-sugar, lactose, and maltose have practically no influence on the 
acidity of boric acid compared with Isevulose, which was found at this concentration 
to have a very powerful positive reaction, the effect on the acidity being of the same 
order as that of mannitol, 

Ageno and Valla (Gazetta, 1913, 43, 11, 163-174) from solubility measurements 
considered that boric acid and mannitol unite in equimolecular proportions. More 
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recently Gmn and Nossoivitsch (Monaisch, 1916, 87, 409-428) have prepared salts 
of complex bodies formed by the union of boric acid with mannitol, sorbitol, and 
dul^tol. There can be no doubt that similar compounds; are produced by combina* 
tion with the sugars. The author has prepared the sodium derivative of a complex 
formed from Isevulose and boric acid by a method similar to that used by Grun and 
Nossoivitsch (Zoo. cit.). The constitution of this compound is being determined. 

Reactions between Mannitol, Boric Acid, and Caustic Soda. 

An explanation of these reactions, which agrees with the observations of Kablen- 
berg and Schreiner {Zeitsch. physikal Chem., 1896, 20, 547-568) and of Magnanini 
{Oaz. Chim,f 428-440, 21, 134-145), is as follows: 

On addition of considerable excess of mannitol to a solution of boric acid, a 
union takes place in equimolecular quantities (Ageno and Valla, loc, cit,) to produce 
mannito-boric acid, When caustic soda is added to this, the sodium 

salt is formed, which is stable in acid solution, but in neutral or alkaline solution in 
the presence of mannitol it is readily hydrolysed into sodium metaborate and 
mannitol. The former is not stable in solution, and when liberated it immediately 
satisfies its residual valency by attracting whole mannitol molecules to form with 
them compounds like NaB 02 . 3 G 2 H]^^ 02 * In the volumetric estimation of boric acid 
the author has found that the minimum quantity of mannitol or laevulose required 
to enable the acid to be titrated to the metaborate is approximately three molecules 
of either for one of the acid. These observations, together with the knowledge that 
the compound trimannitol sodium metaborate, NaBO 2 . 3 CeH 14 O 2 . 5 H 2 O, had been 
prepared (Grun and Nossoivitsch, loc. cit.), led to the above explanation being put 
forward as to what happens when boric acid solutions are titrated in the presence 
of mannitol. Fructose seems to act exactly like mannitol, and, indeed, the type of 
reactions described might be considered general for polyhydroxy compounds that 
permit of the volumetric estimation of boric acid, the final state being one molecule 
of metaborate combined with one or more of the compound. 

The acidity imparted to borax solutions by the addition of mannitol is due 
either to free boric acid, or to a mixture of boric acid and mannito-boric acid, or to 
mannito-boric acid alone, the final stage depending on the quantity of mannitol 
added. The following equations will illustrate this, in which the effect of adding 
two, three, and four molecular proportions of mannitol to one of borax is shown: 

NajB^O^ 4 - THgO =* 2NaOH + 4 H 3 BO 3 (Kahlenberg and Schreiner, loc, cit,). 

2 CeHi 40 e + 2NaOH 4- 4 H 3 BO 3 « 20 eH, 20 e.BONa 4 - 2 HgB 03 + 2 H 2 O. 

SOeHjeOe + 2NaOH 4- 4 H 3 BOS - 203 Hi 2 O 3 BONa 4- + H 3 BO 3 4- 3 H 2 O. 

^OeHieOe 4- 2NaOH 4- 4 H 3 BO 3 « 2 CeHi 20 eBONa 4- 2 GeHi 203 B 0 H + 4 H 2 O. 

Boric Acid in Milk. 

Farrington (/. Amer. Chem. Soc,, 1896, 18, 847) found that when boric acid is 
added to fresh milk its acidity to phenolphthalein is about four times as great as 
that of an aqueous solution containing the same quantity of the acid. Earlier in 
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this paper it has been pointed out that laotose combined with boric acid to produce 
a stronger acid, and if the table showing the effect of different quantities of lactose 
on the acidity of a solution of boric acid given in the experimental portion of the 
paper is consulted, it will be seen that the production of laoto-boric acid satisfactorily 
explains Farrington's observation. 

Catalytic Action of Boric Acid. —Lowenthal and Lenssen (J. prac. Chem., 1862, 
66 , 401) stated that boric acid retards the catalytic action of hydrochloric acid in the 
inversion of cane sugar. Their results were disputed by Arafura {Mem. Coll. Sci. 
Eng., Kyoto, 1909-10, 2, 229-236), who clearly showed the reverse to be the case. 
Arafura found that when the concentration of the hydrochloric acid is kept constant 
the accelerating effect of boric acid increases with its concentration, whereas the 
influence of boric acid on the catalytic action of hydrochloric acid is practically 
independent of the concentration of the latter acid. 

It is easy to explain these observations of Arafura now that it is known that 
IfiBvulose forms a strong IsBvaloso-boric acid. What actually happens is that the boric 
acid assists the inversion in two ways: firstly, it removes one of the products of 
inversion in the sense that its properties are altered; and, secondly, it forms a strong 
acid that assists the action of the hydrochloric acid. 

A7ialytical Applications. —Lsevulose can be used in the volumetric estimation of 
boric acid. On account of the high price of the pure sugar, its use would be pro¬ 
hibitive in such estimations. Invert sugar, on the other hand, is cheaply prepared, 
and is an excellent substitute. This is strongly recommended as a reagent to replace 
glycerol or mannitol. To titrate a given amount of boric acid, the minimum quantity 
of invert sugar required is about double the minimum of fructose. 

The observation that cane-sugar and dextrose have practically no effect when 
present with Isevulose, even in considerable excess, has led the author to attempt a 
method of estimating Isevulose by finding to what point a known volume of standard 
boric acid can be titrated on the addition of a weighed quantity of the Isevalose 
mixture, the acid's equivalent of Isevulose being already determined. In the experi¬ 
mental portion of the paper a series of results is given ; these are very encouraging, 
and it is thought that if the method is carefully standardised fairly accurate 
estimations can be made. A method such as this would be useful in the analysis 
of cane-syrup and honey, where the reducing sugar is practically all invert. The 
Isevulose estimated in this way after the reducing sugar has been determined should 
give a figure approximately half that of the latter. 

A method for estimating Issvulose based on the measurement of the increase in 
electrical conductivity of boric acid solutions after the addition of Isevulose might 
possibly give more accurate results than those obtained by the above titration method. 

Stiggested Use of Lavuloso-Boric Acid. —In medicine there are a number of well- 
known preparations in which the antiseptic properties of borax or boric acid are 
increased by means of glycerol. There is one preparation, ^\Mel Boracis,” made 
from borax, glycerol, and honey, where the action of the honey has not been under¬ 
stood. The active principle in this preparation is laevuloso-boric acid, C^HioO^BOH. 
This acid is very much more powerful than the corresponding glyceryl compound, 
and it is here suggested that invert sugar-syrup might be used more successfully as 
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s basis iot this type of preparation than §^yoerol, and, further, for the siAe of 
eoononiiy, it should replace honey in ^ Mel Boraoie." 

Experimental .—^Tables I. to X. show the effect of different amounts of polyatomio 
alcohols and sugars on the end-points in the titration of deci-molecular solutions (d 
boric acid with deoi-normal soda, using phenolphthalein as indicator, the end-point 
in each case being the first distinct pink coloration. When the alcohol or sugar was 
not neutral the acidity was determined and allowed for. 


TaBIiB I.— GIiYOEBOL. 


O.o. t*! Molecule 
H,BO». 


100 

>1 

It 

II 

II 

II 

II 

11 


Grma. of Glycerol. 


Nil 
2 0 
30 
4-0 
6-0 
6-0 
70 
8-0 


O.C. A K«0H. 


0-6 

7-8 

90 

9-4 

9-6 

9-7 

9‘8 

100 


Table II. —Mannitol. 


C.c. ^ Molecule 
HjBOr 

0,c. of Water. 

Grm. of 
Mannitol. 

O.o. A NeOH. 

100 

Nil 

Nil 

0-6 

91 

|9 

006 

20 

99 

99 

0-10 

8-6 

99 

99 

015 

4-9 

99 

99 

0-20 

80 

99 

99 

0-25 

7*1 

99 

99 

0*w 

7-9 

99 

99 

b-36 

8-6 

99 

99 

0-40 

9(> 

99 

99 

0’45 

9-2 

99 

99 

0-60 

9*& 


9« 

0-55 

9S 

99 

99 

0-60 

9-9 


99 

0-66 

10-0 

o’o 

99 

0-80 

4'» 

99 

100 

99 

4-7 

99 

800 

99 

4-5? 
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O.c. ^ Molecule H^BOg. 

Qnu. of Lsevuloee* 

0.0. ft NaOH. 

100 

NU 

0-6 

If 

0-06 

2-0 

»t 

0-10 

8-6 

M 

0-16 

4-C 

tf 

0-20 

60 


0-25 

6-7 

9t 

0*30 

7-6 


0*85 

81 

»• 

0-40 

8-6 

*1 

0-45 

9-0 


0-60 

9*3 

ft 

O'^S 

9-6 

II 

0-60 

9-8 

ff 

0-70 

i 

lOO 


The BQgar used above contained approximately 90 per cent, of Itevnlose, so that 
the figures in the centre column are 10 per cent, too high. 

Tabls IV. —Dbztbobb. 


O.C. A Moleonle 

HgBOg. 

O.o. of Water. 

Gnus, of 
Dextrose. 

0.0. ft NaOH. 

6-0 

100 

Nil 

0-3 

11 

99 

0-3 

0-9 

If 

99 

1-0 

2S 

19 


3-0 

40 

99 



4-6 

99 


6-0 

4*9 

99 


7-2 

50 


TabiiS V.—Ganb*Suoab. 


O.o. ft Moleonle 
H,BO,. 

O.o. of Water. 

60 

lOO 

99 

99 

99 

9* 

99 

99 

99 

99 

99 

99 

99 

99 

9? 

160 


Gnus, of 
Cane-Sugar. 

C.c. ftNaOH. 

NU 

0-3 

0-8 

0-3 

lO 

OO 

100 

8-4 

160 

40 

260 

4-6 

860 

60 

430 

60 
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Tablb VI.—Lactobh. 


O.c. iV Molecule 

O.c. of Laotoee. 

0 *c» NftOEt* 

'5-0 

Nil 

0-3 

)) 

5-0 

1-7 


10-0 

2-2 

ff 

150 

2-6 


25-0 

3-0 

It 

600 

3-6 


80-0 

3-8 

tf 

140 0 

4-1 

it 

2800 

4-4 

a 

450 0 

4-0 


Solntion used contained 18 grms. of sngar in 100 c.c. of water. 


Table VII.—Maltose. 


C.c. {■); Molecule 
HjBO,. 

O.C. of Water. 

Gmas. of 
Maltose. 

O.c. j’i NaOH. 

5-0 

Nil 

Nil 

0-3 

1) 

10-0 

1-0 

1-6 

n 

50-0 

lO-O 

3-1 


More titrations with maltose were not carried out because, as the concentration 
increased, the solution became so dark in colour that the end-point could not easily 
be determined. 


Table VIII.—Mannitol and Dextbobe. 


o.c. iV Molecule 
H 3 BO,. 

Grm. of 
Mannitol. 

Gim. of 
Dextrose. 

C.c. ^ NaOH. 

10-0 

0-1 

0-1 

4-0 

1) 

0-2 

0-2 

6*4 

99 

0-3 

0-3 

8-2 

99 

0-6 

0-5 

9*6 
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Table IX. —LiQvuLOSB akd Dexitbose. 


O.c. Molecule 
II3BO8. 

Gnu. of 
LaBYalose. 

Grm. of 
Dextrose. 

0.0. NaOH. 

10-0 

01 

01 

40 

»> 

0-2 

0-2 

6-5 

f} 

0-3 

0-3 

8-1 

n 

0-6 

0-6 

9-6 


The IsBvulose weights are 10 per oent. too high for the same reason as explained 
in Table III. 


Table X. —Mannitol, Dextbobb, and Cane-Sugab. 


C.c. Molecule 
H3BO3. 

Grm. of 
Mannitol. 

Grm. of 
Dextrose. 

Grm. of 
Cane-Sugar. 

O.C. A NaOH. 

10-0 

01 

0-1 

0-1 

40 

99 

0-2 

0-2 

02 

6-5 

99 

0-3 

0-3 

0-3 

8-2 

99 

0-6 

0-5 

05 

9-7 


Pretaeation op Invert Sugar Eeagent. 

A satisfactory and rapid laboratory method is as follows : 

Twenty-hve grms. of cane*8ugar are heated with 10 c.c. of water in a conical 
flask until completely dissolved ; the solution is boiled for a few minutes. Add 1 c.c. 
of f HCl to the hot solution, and shake well without *reheating. Now dilute, cool, 
and add 1 c.c. of ^ NaOH, making the volume up to 50 c.c. This reagent is neutral 
and practically colourless, and 8 c.c. will enable 10 c.c* of ^ molecule boric acid to 
be titrated. The minimum quantities of glycerol, mannitol, and invert sugar 
required to titrate 1 grm. of boric acid are respectively 128-0, 11-2, and 22-4 grms. 


Estimation op LiEVULosB. 

It was first thought that lasvulose might be estimated by determining the volume 
of a solution of the sugar that must be added to a known volume of an equi-molecular 
solution of caustic soda and boric acid containing phenolphthalein, so as to just 
discharge the colour. This proved unsatisfactory; the colour faded fairly regularly 
until near the end-point, when the last trace of pink persisted to remain even after 
considerable additions of the sugar solution. The quantity of laevulose required to 
discharge the colour by this method is greater than that necessary to enable the 
same amount of boric acid to be titrated directly. The method finally arrived at 
was based on the results of the titrations shown in Tables HI. and IX. It is 
carried out as follows: 
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To a flask contaiDing a weighed amotmt of tiie IsaTolose mixture are added 
10 O.O. of a jV moleoular aolutioa of H,BO, and 0'5 o.o. of 1 per eent. phenol- 
pbthaleln. This is titrated to the first distinct by the addition of ^ NaOH; 
on standing a little while the pink fades, but the first end-point is taken. The 
Issvulose equivalent of the soda added is read off from a table of equivalents already 
calculated. 

Table XI. below gives Isevulose equivalents when mixtures such as syrup or 
honey are being analysed. In this table allowances have been made for the effect 
of other sugars present on the end>point. For volumes of ^ NaOH intermediate to 
any two adjacent figures in the table it can be assumed that the Isevulose equivalents 


increase proportionately. 

Table XI. 


Grm. of Lfevulose 

equiralent to 

C.O. NaOH. 

0-22 


7-2 

0-27 


8-1 

0-31 


8-5 

0*86 


8-9 

0-40 


9-2 

• 0-45 


9-5 


It is considered that best results are obtained when the NaOH readings lie 
between 6*6 and 9’5. A preliminary titration will indicate what quantities of the 
Isevulose mixture are necessary to give readings between these limits. 

Examples; 

A Sample of cane-syrup containing 46*0 per cent, invert sugar. 

B „ honey „ 76-9 „ „ „ 


Mixture. 

t 

1 Grms. of 

1 Mixture. 

1 

O.oi ^ Molecule 
HgBOg. 

0,0. t” NaOH 
for Blank. 

O.c. iV NaOH 
corrected for 
Blank. 

Per Cent. 
Lievulose. 

A 

1-2 

10-0 

0-4 

8-2 

23-3 

>1 

20 


0-6 

9-5 

22-5 

B 

0-6 


01 

7-3 

38-4 

" 

0-9 

ft 

0-2 

8-9 

40-0 


The percentage error in these estimations is of the order of 10 per cent., and is 
mainly due to the difficulty in determining the end-point. 

Maypole Laboratoby, 

Southall, 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Reaction of Benzoic Acid and its Application to the Detection of 
Atropine, Cocaine, and Stovaine* M. Guerbet. (/. Pharm. Chvm.^ 1920, 22, 
821-323.)—The reaction described depends on the conversion of the benzoic acid 
into a mixture of nitrobenzOic acids, reduction of these to aminobenzoic acids 
which are then diazotised, and the resulting diazonium compounds condensed with 
j3-naphthol. The mixture of o-, m-, and p-naphthol azobenzoic acids formed has an 
orange-red colour. The test may be used for the detection of atropine, cocaine, and 
stovaine, or other substances containing a benzoyl group in their molecule. The 
details of the test are as follows: About 10 mgrms. of benzoic acid are mixed on a 
watch-glass with 5 drops of fuming nitric acid, and evaporated on a water-bath ; the 
residue is treated with 1 drop of 10 per cent, stannous chloride solution, heated for 
three minutes, cooled, and 2 drops of 1 per cent, sodium nitrite solution are added. 
After a few minutes, 4 drops of a 1 per cent. /S-naphthol solution in 10 per cent, 
ammonia are added, when a red orange-coloured precipitate is formed. If this final 
mixture is evaporated to dryness, the residue dissolved in concentrated sulphuric 
acid giving a red-violet solution which changes to yellow when the solution is poured 
into water, W. P. S. 

Estimation of Small Quantities of Dextrose. Perrier. (7. Pharm. Chim,, 
1920, 22, 337-344.)—An iodimetric method is proposed for the purpose. Twenty c.o. 
of the sugar solution, containing a few mgrms. of reducing sugar, are treated with 1 c.c. 
of a 1*5 per cent, solution of crystallised sodium carbonate and 20 c.o. of iodine 
solution; after two hours the mixture is acidified with hydrochloric acid, and the 
excess of iodine is titrated with y^^ thiosulphate solution. From the quantity of 
odine solution used 0*1 c.c. is deducted, and the remainder calculated into reducing 
sugar; the reaction proceeds according to the equation, 

B.CHO + I. + HoO » 2HI + R.COOH. 

W. P. S. 

Action of Hydrogen Peroxide on Flours. Marion. (Comptes rend., 1920, 
171, 804-806.)—The purity and quality of flour may be estimated by determining 
the action of its catalase upon hydrogen peroxide, the liberated oxygen being 
measured in a Niven ureometer. Four c.o. of 8 per cent, hydrogen peroxide, the 
acidity and oxygen content of which have been accurately estimated, are placed in 
the side tube of the nitrometer, into the main tube of which is introduced a thin paste 
of 2 grms. of the flour and 13 c.c. of water, rendered neutral with dilute sodium 
borate solution, which will add a volume of oxygen equal to 1*8 c.c, to the total liquid. 
The apparatus is immersed in water at 16® C., and inclined to bring the hydrogen 
peroxide into contact with the flour. The oxygen liberated in five minutes is collected 
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in a measuring tube attached to the apparatus, and is measured, after levelling, in the 
usual way. The following results were obtained with three grades of flour : No. 
1*76 c.c.; No. 2, 10*85 o.c.; No. 3, over 20 c.c. per grm. The amounts of cellulose 
separated from the same flours were 0*22, 0*76, and 6*40 per cent, respectively. 
Mixtures of 75 per cent, of No. 1 and 25 per cent, of No. 2 gave 5*95 c.c., and 25 per 
cent, of No. 1 with 76 per cent, of No. 2 gave 10*25 c.c. per grm. C. A. M. 

Estimation of Water in Fats and Oils. H. Oertel. {Chem, Zeit,, 1920^ 
44, 854.)—On mixing in a porcelain dish 10 c.c. of the oil with a known quantity of 
a substance which evolves heat when moistened, such as a mixture of two parts 
anhydrous magnesium sulphate with one part kieselguhr, the temperature rise is 
observed by means of a thermometer graduated in tenths of a degree. The water 
content is read off from a table. Results by an independent observer agreed with 
the theory from 0 to 2*5 per cent, water, and showed 3*1 instead of 3 per cent. 

O. E. M. 


BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Estimation of Calcium in Blood-Serum. B. Kramer and J. Howland. 

(/. Biol. Chevi.j 1920, 43, 35.)—One or 2 c.c. of plasma or serum is transferred to a 
platinum dish, evaporated on a water-bath, dried at 110"^ C., and gently ignited 
until completely incinerated. The ash is dissolved in ^ hydrochloric acid and again 
evaporated and ignited, the residue being dissolved in 1 c.c. of sulphuric acid and 
transferred to a graduated test-tube. One drop of potassium permanganate 
solution is run in, when the pink colour should persist for at least one minute, after 
which 1 drop of 0*01 per cent, phenolsulphonephthalein and 1 drop of concentrated 
ammonia solution are added. The tube is heated on a water-bath to remove excess 
of ammonia, and while hot exactly 0*3 c.o. of ^ oxalic acid in ./Jj sulphuric acid is 
run in. If the solution is not acid in reaction at this point, sulphuric acid is added 
until the colour is lemon yellow. After heating for a few minutes the tube is cooled,. 
0*1 o.c. of saturated sodium acetate solution added, the contents well shaken, diluted 
to 2 c.c., and left to stand several boura The mixture is Altered, and to 1 c.c. of the 
flltrate an equal volume of 20 per cent, sulphuric acid is added ; the solution is then 
heated and titrated in daylight with potassium permanganate until a pink colour 
persists for thirty seconds. The results obtained are subject to a maximum error of 
3 per cent. T. J. W. 

Estimation of Chlorides in Blood. V. C. Myers and J. J. Short. {J. 

Biol. Chem,, 1920, 44, 47.)—Three c.c. of blood or plasma are added to 27 c.c. of dis¬ 
tilled water in a centrifuge tube, about 0*5 grm. of dry picric acid is added, the 
mixture stirred until of a bright yellow colour, then centrifuged at a moderate speed 
for a few minutes, and the clear supernatant liquid decanted. Twenty c.c. are pipetted 
into a second centrifuge tube, and 20 o.c. of 0*2904 per cent, silver nitrate solution, 
followed by 10 c.o. of acid ferric alum indicator, added. The precipitate is thrown 
down by centrifuging, and 20 c.o. portions of the supernatant liquid are removed and 
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titrated with standard ammoniam thiocyanate, 2 c.o. of which is equivalent to 1 c.c. 
of the silver nitrate. By slightly modifying these conditions the same clear liquid from 
the picric acid precipitation may be used for the estimation of sugar, creatinine, and 
chloride. When usii^g pure solutions, and also with known amounts of sodium 
chloride added to blood, the error due to the above method is less than 1 per 
cent., and the results agree closely with those given by the Austin-Yan Slyke 
method (Analyst, 1920, 46, 226). T. J. W. 

Estimation of Iodine in Blood and Animal Tissues. £• C. Kendall 
and F. S. Richardson. {J. Biol Ghent,, 1920, 43, 149 and 161.)—One hundred c.c. 
of blood or 100 grms. of solid tissue are placed in a nickel crucible, 10 c.c. of 30 per 
cent, sodium hydroxide solution added, and the crucible placed upon a hot plate 
until all water has evaporated. The mass is evenly heated over a Meker burner, and 
the gas supply adjusted so that all fumes cease to be evolved in less than twelve 
minutes, the cover being placed on as scon as frothing begins to subside. After 
cooling about 25 c.c. of water are added, the charred residue scraped from the side 
of the crucible, ground with a pestle, and boiled with the addition of a further 25 c.c. 
of water. After filtration the residue is again extracted with hot water containing a 
little sulphuric acid, and the filtrates mixed, after which 18 grms. of barium 
hydroxide are added, the solution filtered, sufficient sulphuric acid added to precipi* 
tate all barium, and filtration repeated through a pad of kaolin. The filtrate is 
boiled down to 15 or 20 c.c., transferred to a nickel crucible, and evaporated to dry¬ 
ness. The residue is fused, and from 5 to 10 mgrms. of potassium nitrate added, this 
being repeated until bubbles of gas cease to be produced on further addition. The 
cold melt is dissolved in 150 c.c. of hot water, and 5 c.o. of 20 per cent, sodium 
bisulphite solution and 2 drops of saturated aqueous methyl orange are added. When 
cold, 85 per cent, phosphoric acid is run in with shaking until the solution just 
becomes pink, when 5 c.c. of 20 per cent, phosphoric acid are added, and the solution 
boiled down to a volume of about 200 c.c. On cooling, bromine is added until the 
solution is yellow, and the solution again boiled for a period of five minutes after it 
becomes colourless, a few crystals of salicylic acid are dropped in, the solution 
cooled, and 5 c.c. of 20 per cent, phosphoric acid and 1 grm. of potassium iodide 
added, when the iodine liberated is titrated with sodium thiojsulphate solution, 
using starch as indicator. Frequent controls should be made on all the solutions 
used. The method gives good results with solutions containing known amounts of 
iodine, but with blood the results show a loss of approximately 2*6 per cent, of the 
total iodine present. T. J. W. 

Colorimetric Methods for Estimation of Phosphorus in Urine and 
Blood. R. D. Bell and E. A. Doisy. (/. BioL Ghent,, 1920, 44, 55 .)—Inorganic 
Phosphorus ,—One to 5 c.o. of urine are measured into a 100 c.o. graduated fiask, 
and 25 c.c. of water added. To a similar fiask are added 5 o.o. of standard mono¬ 
potassium phosphate solution (1 c.o. of which contains 0*1 mgrm. of phosphorus) and 
25 c.c. of water. Five c.c. of molybdio acid solution containing 50 grms. of 
ammonium molybdate in 1,000 o.c. of ^ sulphuric acid are added to each fiask, followed 
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by 5 o<c. of a solatioa oontaining 20 grms. of hydroquinone and 1 c.c. of sulphurio 
acid per litre. After standing five minutes, 25 o.o. of a solution containing 16 per 
cent, of sodium carbonate and 3 per cent, of sodium sulphite are run in, the 
mixtures diluted to 100 o.c., well mixed, and left to stand from five to ten minutes. 
The colours of the solutions are compared in a colorimeter, and the amount of 
phosphate deduced. 

Tot(d Phosphorus ,—One c.c. of urine, 6 or 8 drops of sulphuric acid, and 1 c.c. 
of nitric acid are placed in a hard glass tube, and cautiously heated until colourless 
and until nitrous fumes are no longer evolved. The residue is transferred to a 
100 c.c. graduated fiask with about 25 c.o. of water, and the estimation proceeded 
with as described above. 

Organic Phosphorus ,—Twenty c.c. of urine are run into a graduated 25 c.c. fiask, 
made just alkaline with powdered barium hydroxide, diluted to 25 c.c., and filtered. 
Twenty o.c. of this filtrate are made faintly acid with dilute sulphuric acid, diluted 
to 25 c.c., filtered, and 10 o.c. of the filtrate (equivalent to 6*4 o.o. of urine) evaporated 
with sulphurio and nitric acids, the subsequent procedure being as described under 
total phosphorus. 

The results obtained by these methods are slightly lower than those yielded by 
the uranium method, but agree well with the usual gravimetric results. For this 
estimation of phosphorus in blood similar methods are employed, after precipitating 
with trichloracetic acid, as follows : Five c.c. of blood are mixed with 40 c.c. of dis¬ 
tilled water, 5 c.c. of 20 per cent, trichloracetic acid are run in during shaking, the 
whole diluted to 50 c.c., and filtered after standing ten minutes, 10 c.c. of the filtrate 
being used for the estimation. T* J. W. 

Estimation of Reducing* Sugars in Blood, etc. 0. Guillaumin. (/. Phann, 
Chim,, 1920, 22, 378-390.)—The method of Folin and Wu (Analyst, 1920, 227), with 
slight modifications, gives good results in the estimation of sugars in blood, except in 
the case of certain pathological processes which induce an accumulation of non¬ 
reducing sugars, which must be eliminated before applying the test. In the colori¬ 
metric comparison the intensity of the coloration increases more rapidly in the 
scale than the proportion of sugar, and the error thus caused is not negligible. This 
drawback of the method should be eliminated by making the comparison only under 
definite conditions corresponding with those under which the actual amounts of 
sugar have been estimated and recorded in the table. C. A. M. 

Toxicological Detection of Poisons containing Bromine. A. Damiens. 
Comptes rend.f 1920,171, 1020-1023.)—Bromine is a natural constituent of the lungs, 
100 grms. of the latter containing 0*3 mgrm., and the ratio of bromine to chlorine 
is 0*00140. Examination of the lungs of men killed by poison gas consisting of 
bromine compounds showed that the bromine content of the lungs was higher 
than the above-mentioned figure; the largest amount found was 1*9 mgrms. per 
100 grms. of lung substances, the bromine-chlorine ratio being 0*00386. 


W. P. S. 
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Estimation of Catalase, Peroxydase, and Etherase in a Drop of Blood* 
A. Bach and S. Zoubkoff. {Oomptea rend,^ 1920, 171, 967-969.)—A drop of blood 
is transferred by means of a 20 o.mm. capillary pipette into a flask containing 20 c.c. 
of water, and 1 c.c. of the mixture is used for each test. Catalaae: 7 c.c. of water, 
1 c.o. of the diluted blood, and 2 c.c. of neutral 1 per cent, hydrogen peroxide 
are shaken in a 75 c.o. flask, which is then heated for thirty minutes at 37^ C. 
A control test is made at the same time with 1 c.c. of the dilute blood previously 
heated to boiling point. After the addition of 8 o.c. of ^ sulphuric acid to each 
flask, the undecomposed hydrogen peroxide is titrated with ^ potassium perman¬ 
ganate solution. The difference between the two results affords a measure of the 
catalase in the blood. Peroxydase : 7 c.c. of water, 1 c.c. of a 1 per cent, solution of 
pure guaiacol, 1 c .c. of the diluted blood, and 1 c.c. of 1 per cent, hydrogen peroxide 
are mixed in a test-tube, and the brownish-red coloration, which reaches its maximum 
after fifteen minutes, is estimated colorimetrically. As a colour standard a liquid is 
used, the coloration of which matches that of jxidised guaiacol. This is prepared by 
heating 5 grms. of egg albumin with 2 grms. of cobaltous chloride and 10 grms. of 
sodium hydroxide in 250 c.c. of water, and filtering the liquid. This is standardised 
against solutions containing 0*0005 to 0*001 grm. of guaiacol oxidised by means 
of an excess of vegetable peroxydase and hydrogen peroxide. The peroxydase is 
conveniently prepared by macerating 1 kilo of pulped radish with 500 c.c. of water, 
straining and filtering the extract, precipitating the peroxydase by means of alcohol, 
and redissolving the precipitate in 500 c.c. of water. With the addition of toluene 
the solution keeps indefinitely. Etherase; A solution of 0*2 grm. of potassium 
sulphoguaiacolate in 7 c.o. of water is mixed with 1 c.c. of 1 per cent, hydrogen 
peroxide, 1 c.c. of dilute peroxydase solution (1 : 20), and 1 c.c. of diluted blood 
(1:1,000), and the tube allowed to stand for thirty minutes at the ordinary tempera¬ 
ture. The guaiacol liberated by the etherase is oxidised by the peroxydase and 
hydrogen peroxide, and is estimated colorimetrically in the same way as in the case 
of peroxydase. A control test is made, as before, with 1 c.c. of the dilute solution of 
blood previously heated to boiling-point. The examination of forty samples of blood 
by these methods gave the following results : Catalaae : hydrogen peroxide decom¬ 
posed by 1 c.mm. of blood, 17*17 to 18*78 mgrms. Peroxydase: 0*096 to 0*153 
mgrm. of guaiacol oxidised. Etherase : 0*108 to 0*147 mgrm. of guaiacol liberated 
and oxidised. C. A. M. 

Formation of Gum Levan by Mould Spores. N. and L. Kopeloff and C. J. 
Welcome. (/. Bioh Chem», 1920, 43, 171.)—The spores of Aspergillus sydowi are 
thoroughly washed with sterile water, transferred to a sterile flask with 10 per cent, 
of chloroform, and heated at 62*5** C. for one hour. The suspension is thoroughly 
ground with sand, added to 500 c.c. portions of 10 per cent, sugar solution, and 
incubated at 40^ G. for ten days. The clear solution is siphoned off, made slightly 
alkaline with sodium hydroxide, and the gum precipitated by the addition of five 
volumes of 95 per cent, ethyl alcohol. The precipitated gum is washed with alcohol, 
dissolved in water, and reprecipitated several times by alcohol, when it is dried on 
filter-paper, and finally on unglazed porcelain at 20° G. for eighteen hours. The 
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product is soluble to an opalescent solution in water, contains 0*16 per cent, of ash* 
gives a specific rotation of -40^ in 0*26 per cent, solution, and on hydrolysis with 
concentrated hydrochloric acid the change in rotation produced indicates quantitative 
hydrolysis into levulose. Since the presence of levan in sugar solution renders the 
Clerget method of estimation inaccurate, the percentage of sugar present must be 
determined by the use of invertase, and Hudson’s method (Analyst, 1914, 39> 443) 
for the preparation of a solution of this enzyme possessing high activity is described. 
By a combination of the invertase method and the Clerget hydrolysis the amount of 
gum levan present in a sugar solution may be determined. A table is provided 
showing the reactions given by a number of reagents when added to an aqueous 
solution of levan. T. J. W. 


Reaction of Milk in Relation to the Presence of Blood-Cells and of 
Specific Bacterial Infections of the Udder. J. C. Baker and R. S. Breed. 

(i7. Biol. Ghem., 1920, 43, 221.)—The authors examined the sensitiveness of brom- 
cresol purple, bromthymol blue, phenol red, rosolio acid, and Hoyberg's reagent to 
the acidity of milk in comparison with the Ph value determined electrometrically, 
and found the first-named indicator to give a more satisfactory series of changes of 
tint, especially with normal milk, than was shown by the other indicators. One 
hundred and twenty-four samples of milk from cows in three herds were examined, 
and the reaction, leucocyte and epithelial cell content, and the presence, both before 
and after incubation, of streptococci determined. From the results of this work the 
deduction is drawn that the number of leucocytes, epithelial cells, and streptococci 
present is roughly inversely proportional to the acidity of the milk, the primary 
cause of the abnormalities being in the majority of cases an infection with strepto¬ 
cocci. The physiology of the results is discussed, and it appears probable that the 
decrease in acidity is due to the entrance of sodium bicarbonate from the blood. 

T. J. W. 


Estimation of Urea in Sera and Secretions. W. Mestrezat and M. P. 
Janet {J* Pharm, Chim., 1920, 22, 369-377.)—To obtain accurate results in the 
estimation of urea by the xanthydrol method (Analyst, 1914, 39, 268, 362) it is 
necessary that the serum or other fluid should contain between 0*5 and 1*0 grm. of 
urea, preferably 0*5 grm., and that twice the amount of xanthydrol solution should 
be used. Ten c.c. of the serum diluted according to the amount of urea presumed to 
be present are mixed with 10 c.c. of Tanret’s reagent (3*32 grms. of potassium 
iodide and 1*35 grms. of mercuric chloride in 20 c.c. of acetic acid and 60 c.c. of 
^ater) and centrifuged. The clear liquid (15 c.c.) is treated with an equal volume 
of glacial acetic acid, and then with 3 c.c. of a freshly-prepared 10 per cent, solution 
of xanthydrol in pure methyl alcohol added in three portions at intervals of ten 
minutes; the condensation of the xanthyl urea will be complete in three hours, and 
the crystals are then separated, washed with absolute methyl alcohol, dried in the 
water-oven, and weighed. G. A. M. 



BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 17 

Gravimetric Estimation of Albumin in Urine. G. Pegrurier. (Ann. Chim, 
anal., 1920, 2, 332-335.)—The urine is neutralised with acetic acid, filtered, and 
50 o.c. of the filtrate are heated to boiling and allowed to cool for a few minutes; 
5 C.C. of a solution of 10 grms. of phenol and 10 grms. of citric acid in 20 grms. of 
95 per cent, alcohol are then added, the precipitated albumin is collected on a 
weighed filter, washed first with boiling water, then with a mixture of alcohol and 
ether, dried at 100® C., and weighed. W. P. S. 

Estimation of Total Nitrogen in Urine by the Dumas and Kjeldahl 
Methods. W. Mestrezat and H. P. Janet* (Comptes rend., 1920, 171, 1019-1021.) 
—Comparative estimations of total nitrogen in urine showed that the Kjeldahl 
method always gave lower results than those found by the Dumas method, the 
deficiency varying from 0*09 to 0 42 grm. of nitrogen per litre of urine. 

W. P. S. 

Quantitative Method for the Determination of Vitamine in Connection 
with Determinations of Vitamine in Glandular and Other Tissues. F. K. 
Swoboda. (/. BioL Chem., 1920, 44, 531-551.)—The work of Williams (Analyst, 
1920, 46, 307) demonstrates that a substance of unknown structure, a constituent of 
yeast, is necessary in addition to the ordinary nutrients for the nutrition of yeast 
cells. This substance, Williams concludes, based upon identical occurrence and 
various properties, is identical with the beri-beri preventing vitamine. He further 
found that the growth of single cells of yeast may be used as a simple biological test 
for this vitamine. The work here presented shows that this vitamine, or, as 
McCollum calls it, the water-soluble B growth-promoting substance, can be quanti¬ 
tatively determined by a simple biological method, and from the experiments cited it 
is clear that the yeast cells, when grown on a synthetic medium containing sugar, 
asparagine, ammonium nitrogen, potassium, calcium, magnesium, sulphate, and 
phosphate, are dependent for their growth on a substance soluble in 95 per cent, 
alcohol and water, but of unknown chemical structure. This substance stimulates 
the growth of the yeast cell, or the multiplication of the cell, so that a unit weight of 
this substance is essential for the growth of a definite number of yeast cells {cf. La 
Cellule, 1901, 18, 313). This fact is made the basis of the present method for 
the quantitative determination of this substance, which in all probability is identical 
with the beri-beri curative vitamine. The biological test of Williams for the 
detection of small quantities of the water-soluble B vitamine was developed, and 
found to be of quantitative value. The method was applied, and the vitamine 
content of various organa determined. A summary of all determinations, giving 
the different vitamine numbers, is given. From the results of these determinations 
it is evident that this specific vitamine is present in large quantities in most of the 
organs of internal secretion which are of developmental importance, whereas it 
usually is present in very much lower concentrations in other organs examined. 
The liver and kidneys, however, are high in vitamine content. The tissues high 
in nuclear material, such as thymus and lymph gland, were found low in vitamine 
content. The fresh pancreas was found low in activity. It is suggested that high 
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content reported by others may be dne to hydrolysis. The thyroid was the only 
organ in which an increase in concentration of the vitamine fraction caused a toxic 
action. Without proper dilution the vitamine activity would not be observed. 
These vitamine determinations afford additional evidence that the substance which 
increases the multiplication of the yesAt cell is identical with the beri-beri curative 
vitamine. H. P. E. H. 


ORGANIC ANALYSIS. 

Titrlmetric Determination of Minute Amounts of Acetone. R. S. 
Hubbard. (/. Biol Chem„ 1920, 43) 43.)—The method adopted by the author is a 
modification of the one originally used by Messinger. Stock solutions of iodine in 
potassium iodide and of sodium thiosulphate are prepared, 1 c.c. of each being 
equivalent to 1 mgrm. of acetone. Water free from ammonia and other volatile 
matters is used for diluting these solutions to sV* original 

strength, and additional potassium iodide is added to the dilute iodine solutions to 
make the concentration of this salt approximately 3 percent. These dilute solutions 
do not remain constant in strength for more than two days. To 50 or 100 c.c. of 
the acetone solution a known amount of iodine solution is added, the quantity abd 
strength used depending upon the amount of acetone expected to exist in the 
solution, but in any case excess of iodine must be used. To the mixed solutions 2 c.c. 
of sodium hydroxide solution (200 grms. sodium hydroxide in 300 c.c. of water) are 
added, the mixture shaken, and allowed to stand ten minutes or longer, when 1 or 
2 c.c. of 60 per cent, sulphuric acid is added, and the solution titrated with or 
other known strength of sodium thiosulphate, using starch solution as indicator. 
Since the solutions to be estimated may contain substances, such as alcohol, liable 
to vitiate the results obtained by the above method, the author has worked out 
methods depending upon oxidation by sodium peroxide, sulphuric acid, and 
potassium permanganate or potassium dichromate, which destroy these substances, 
while the acetone present is unaffected. The results obtained by the above method 
are in good agreement with the actual amount of acetone present in aqueous solution. 

T, J. W. 

Estimation of Acetone in Expired Air. R. S. Hubbard. {J- Biol. Chem., 
1920, 43, 57.)—The subject, fitted with a mask provided with an inlet valve for 
inhaled air, expired for ten minutes through two bottles arranged in series, each 
containing 75 c.c. of fresh *2-5 per cent, sodium bisulphite solution. Ten c.c. of 
10 per cent, sodium hydroxide were added to each bottle, and the contents of each 
separately were washed into a Kjeldahl fiask. The solution was distilled for ten 
ihinutes into a second Kjeldahl flask containing water to give a final volume of 
about 150 c.c. To the distillate 5 c.c. of 60 per cent, sulphuric acid and 0*2 grm. 
of potassium permanganate were added, and the solution again distilled to give about 
100 c.c. of distillate. To this distillate 0*5 grm. of sodium peroxide were added, and 
the mixture distilled into a little water to give a volume of from 50 to 100 c.c. The 
acetone present in this final distillate was determined by the method given in the 
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preceding abstract or by the torbidimetrio method, using the Scott-Wilson reagent 
(mercuric cyanide 10 grms., sodium hydroxide 180 grmB«, water 1,200 c.o.; the 
solution is shaken, and 400 c.c. of 0*7268 per cent, silver nitrate solution slowly run 
in, after which the solution should be kept at least one day before use). Quanti* 
tative determinations made by the above method show excellent agreement with 
the known amounts of acetone used. Normal adults exhale from 0*14 to 0*91 mgrm. 
of acetone per hour, but in cases of diabetes and exophthalmic goitre the amount 
increases to 5*24 and 16*0 mgrms. respectively* T, J. W. 

Analysis of Aromatie Nltro Compounds by Means of Titanium Trl* 
chloride. F. L. English. (/. Ind. and Eng. Chem., 1920, 12, 994 -997.)—Mono- 
nitro hydrocarbons are very resistant towards reduction by titanium trichloride, but 
the presence of positive or negative substituents, with the exception of chlorine, in 
the nucleus facilitates the reduction of the nitro group. Further, it would appear 
from the results of experiments carried out liy the author that the position of the 
substituents with respect to the nitro group has no appreciable effect; for instance* 
m- and p-nitroaniline are reduced with equal ease, as are o- and p-nitrophenols, 
0 - and m-nitro-p-toluidines, and two of the nitrosalicylic acid esters, whilst o- and 
p-nitrochlorobenzenes are about equally refractory. The essential point in the 
reduction is the excess of titanium trichloride used; the final concentration, after 
the mixture has been boiled, should be not less than 25 c.c. of ^ titanium trichloride 
solution per 100 c.c. of total solution. W. P. S. 

Viscosity of Cellulose Ester Solutions. H. Deschiens. {Chem. Trade 
J. and Chem. Engineer, 1920, 67, 472.)—The determination of the viscosity of 
cellulose nitrate and acetate is of great importance, and the usual processes for 
measuring this property are unsuitable, because the evaporation of the solvent at the 
orifice of the viscosimeter leaves a film which blocks up the opening. The viscosimeter 
recommended is that of Ostwald, and is of a U-shaped pattern with the usual two 
bulbs, the base of the U, however, having right-angle bends. The standard for 
comparison adopted by the Allied Aviation Services is the viscosity of glycerol of 
30° Baume, at 15° C., the value of which is fixed at 100. The instrument is 
calibrated by means of glycerol under these conditions while almost entirely 
immersed in a thermostat at 16° C. If cellulose acetate is the ester under examina¬ 
tion, the solution should be composed of 6 grms. of this material (preferably dried 
at 100° to 105° C.) and 100 grms. of acetone, great care being taken to see that 
solution is complete before use; if necessary, it may be centrifuged or filtered. 
Working with a solution of this strength, it was found that the time of flow was 
thirty seconds as against 190 for glycerol, and as this 190 is taken as being the 

100 standard, the viscosity of the sample (x) «=T 7 iA«—* where a?»16*79. Cellulose 

xUU X 

aoetateB of different mrigina, when dissolved in acetone, show figures varying from 
42 to 10-5, and if intended for manufacture of aeroplane dopes, should lie between 
10 and so. Samples showing higher viscosity are preferable for the manufacture of 
plastic masses or celluloid. H. F. E. H. 
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Analysis of Fabrics composed of a Mixture of Cotton and Wool. 
Duyk. (Ann. Chim. anal.y 1920, 2, 324-830.)—^The following standard method has 
been proposed: Prom 10 to 16 grms. of the sample are dried at 100 * C. and re¬ 
weighed. The dry material is then treated with suitable reagents for the removal 
of dressing, filling, etc., washed, dried, and again weighed. The material, after this 
preliminary treatment, is heated at 90® 0. for twenty minutes with 2 per cent, 
sodium hydroxide solution, then washed first with water, next with acidified water, 
again with water, dried at 100® C., and weighed. The loss in weight corresponds 
with the amount of wool present, and the proportions of cotton and wool are calcu¬ 
lated on the original substance. If silk is also present in the fabric, the latter is 
treated with zinc chloride solution (sp. gr. 1'65) before the cotton and wool are 
separated as described; the zinc chloride dissolves the silk, but leaves the cotton and 
wool unaffected. W. P. S. 

Chia Oil. H. A. Gardner. (Ghem. Trade J., 1920, 67, 674-675.)—The seeds 
of the Mexican plant, ohia, yield a yellow oil resembling linseed oil in odour and 
taste. A sample of the seeds contained 33’83 per cent., of oil. The filtered oil had 
the following values ; Sp. gr. at 15-5® C., 0-9338; 250 c. ==1*4855 ; acid value, 0-6 ; 

saponification value, 192*2 ; iodine value, 196*3; and unsaponifiable matter, 0*8 per 
cent. In the raw state the oil dried somewhat slowly, and showed pronounced 
“crawling**— ie., tendency to coalesce in drops at points, leaving the previously 
coated surface bare. This was prevented by heating the oil for fifteen minutes at 
500® P,, and in this condition the oil was superior to linseed oil as a drying oil. 
The oil-cake contained: Oil, 10*5; nitrogen, 3*6; and phosphoric anhydride, 1*5 
percent. C. A. M. 

Jelly Strength of Gelatins and Glues. S. E. Sheppard, S. S. Sweet, 
and J. W. Scott, jun. (/. Ind. and Eng. Chem., 1920, 12, 1007-1011.) — A torsion 
dynamometer is described for determining the jelly strength of gelatin and glue 
under pure shear of moulded cylindrical test pieces. Both the breaking load and 
percentage twist at break are measured; the product of breaking load x twist, 
divided by the cross section of the test piece, is taken as the jelly strength. There 
is no simple relation between concentration of gelatin and the jelly strength ; hence, 
the jelly strength values determined for a single arbitrary concentration give a very 
arbitrary comparison of the jelly strengths. There appears, therefore, to be no 
definite relationship between the jelly strength at a given concentration and the 
glue-joint or tensile strength of a dry glue joint. W. P. S. 

Determination of Sulphur Monochloride in Mustard Gas Mixtures. 
W. A. Felsing, S. B. Arenson, and F. J. Kopp. (J. Ind. and Eng. Chem,, 
1920, 12, 1054.)—Twenty-five c.c. of approximately y sodium iodide solution and 
10 c.c. of carbon tetrachloride are run into a stoppered fiask, which is then accurately 
weighed. By means of a pipette 2 0 . 0 . of the mustard gas-sulphur chloride mixture 
is added rapidly, and the fiask again weighed.. A known excess of standard sodium 
thiosulphate solution is run in, and the excess titrated with standard iodine solution. 
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using starch as the indicator. The number of c.c. of sodium thiosulphate used 
multiplied by its equivalent of sulphur monochloride (S^ds^Is) gives the content of 
the latter substance in the sample. The accuracy of the method is within 0.5 per 
cent, in concentrations of 20 to 80 per cent, of sulphur monochloride, and within 
0*1 per cent, for small proportions. The method is reliable for concentrations as low 
as 0*04 per cent, of sulphur monochloride. T. J. W. 

INORGANIC ANALYSIS. 

Analysis of Ligfht Aluminium Casting: Alloys. R. M. Berry. (/. Ind. 
and Eng. Chem,, 1920, 12, 998-1000.)—One grm. of the alloy is treated with 20 c.c. 
of 25 per cent, sodium hydroxide solution, and the mixture diluted to 300 c.c. 
as soon as effervescence ceases; this is necessary to prevent tin passing into solu¬ 
tion. The insoluble portion, containing the tin, copper, lead, iron, nickel, part of the 
manganese, and traces of aluminium, is colk cted on a filter, and washed ten times 
with 1 per cent, sodium hydroxide solution. The filtrate contains 99 per cent, of the 
aluminium and zinc and the remainder of the manganese; it is neutralised with 
formic acid, 25 c.c. of the acid are added in excess, the mixture heated to boiling, and 
treated with hydrogen sulphide. The zinc sulphide is collected, washed with hot 
water, dissolved in hydrochloric acid, the solution boiled to expel hydrogen sulphide, 
and the zinc then titrated with potassium ferrocyanide solution. Tin .—The portion 
of the sample insoluble in sodium hydroxide solution is heated with 10 c.c. of nitric 
acid, the mixture then diluted with 30 c.c. of hot water, the metastannic acid 
collected, washed with hot water, dissolved in ammonium sulphide solution (to 
separate silica, traces of iron, lead, etc.), the solution filtered, and the tin sulphide 
reprecipitated from the filtrate, collected, ignited to Sn02, and weighed. Copper and 
Lead .—The filtrate from the metastannic acid is diluted to 150 c.c., and the copper 
and lead are deposited electrolytically, using a current of 1 ampere and 2*5 volts; 
about forty-five minutes are required for the deposition of the lead. Two c.o. of 
dilute sulphuric acid (1 : 1) are then added, and the electrolysis continued for a short 
time. The electrodes are at once removed from the solution, washed twice with 
water and once with alcohol, and dried, the cathode at 80® C. for fifteen minutes and 
the anode at 210® 0. for thirty minutes. The increase in weight of the cathode gives 
the copper, whilst the increase in weight of the anode is the PbOg. Iron .—The 
electrol 3 rte from the copper and lead estimation is treated with 3 grms. of ammonium 
chloride, rendered ammoniacal, boiled, and the ferric hydroxide (with a trace of 
aluminium hydroxide) is collected, redissolved in dilute hydrochloric acid, and the 
iron titrated with permanganate solution after redaction with stannous chloride. 
Nickel .—The filtrate from the iron is rendered just acid with hydrochloric acid, 
boiled, dimethylglyoxime is added, the mixture then rendered very slightly am¬ 
moniacal, and, after one hour, the precipitate is collected, washed with hot water, 
then with alcohol, dried at 110® G., and weighed. The weight multiplied by 0*2031 
gives the amount of nickel present. Magmsium .—This is estimated by the phosphate 
method in the filtrate from the glypxime precipitate. Manganese .—One grm. of the 
alloy is treated with 25 per cent, sodium, hydroxide solution, an excess of nitric acid 
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is iheii sdded, together with a few ^stals of silver nitrate, the mixture is boiled, 
oxidised with persulphate, cooled, and the permanganate formed titrated with 
mrsenite solution. Silicon ,—One grm. of the alloy is dissolved in a mixture of nitric 
and sulphuric acids, a few drops of hydrochloric acid are added, the solution is 
ovi^rated to dryness, the residue taken up with hydrochloric acid and water, and 
the silica collected, ignited, and weighed. The ignited silica should be treated in the 
usual way with hydrofluoric acid. W. P. S. 

Analysis of Aluminium, Cobalt, and Chromium Alloys. J. R. Camp and 
J. W. Harden. (J* Ind, and Eng. Chem,, 1920, 12, 998.)—A suitable quantity of 
the alloy is heated with a small quantity of aqtta regia^ and the solution then 
evaporated with the addition of 3 c.o. of sulphuric acid, and heated until sulphuric 
acid fumes appear. After cooling, the solution is diluted to 100 c.c., transferred to 
a pressure bottle, saturated with hydrogen sulphide, the bottle then closed, heated in 
a boiling water-bath for one hour, allowed to cool, and the molybdenum sulphide 
oollectedand washed. The filtrate is again saturated with hydrogen sulphide to 
make certain that all the molybdenum has been precipitated. It is advisable to 
redissolve the precipitate and repeat the precipitation. The molybdenum sulphide 
is finally ignited at a dull red heat in a muffle furnace for two hours and weighed as 
MoOg. The filtrate from the molybdenum sulphide is boiled to expel hydrogen 
eulphide, sodium peroxide is added, the mixture boiled, and the precipitated cobalt 
hydroxide collected, dissolved in dilute hydrochloric acid, again precipitated with 
peroxide, collected, ignited, and weighed as GO 3 O 4 . The filtrate from the cobalt is 
acidified with sulphuric acid, boiled to decompose peroxide, and the chromate in 
solution then titrated with ferrous ammonium sulphate solution. A sample of the 
alloy analysed by the authors yielded molybdenum, 41*52; cobalt, 50*89 ; and 
•chromium, 7*5G per cent. The alloy known under the name of Stellite’' has a 
similar composition; it is extremely bard, and is used for making cutting tools. 

W. P. S. 

Estimation of Traces of Bromine in Orgranic Substances. A. Damiens. 

{Coniptes rend,, 1920, 171, 799-802.)—The organic material is dried at 100® to 105® C., 
with the previous addition of a small amount of potassium hydroxide in toxicological 
work, the dry substance pulverised with 5 parts of potassium nitrate and 10 parts of 
•sodium carbonate, and the mixture heated in a silver crucible in a muffle furnace, 
but without allowing the mass to fuse. It is then treated with water, the solution 
filtered after twenty-four hours, and the filtrate divided into two portions. Iodine is 
estimated in one of these by treating the acidified liquid with an excess of silver 
nitrate, and leaving it for twenty-four hours in the dark. The precipitate is then 
washed, suspended in 10 c.c. of water, and a current of chlorine introduced for 
fifteen minutes in the cold, after which 1 c.c. of sulphuric acid is added, and the 
ourrent of chlorine continued for five minutes at 100® C. Finally, the chlorine is 
expelled by a current of air, the liquid centrifuged, and the separated solution treated 
with a few drops of sulphur dioxide solution, 2 c.o. of chloroform, and an excess of 
A per cent, sodium nitrite solution. If iodine be found, it is estimated colorimetrically 
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in the chloraform or (if more than. 0*6 mgnxL is present) by a volumetric method, 
after complete extraction of the liquid with chloroform.. The second portion of the 
original aqueous solution is neutralised, aeidified with nitric acid {1 c.o. excess), 
treated with excess of ^ silver nitrate solution, boiled for ten minutes, and placed for 
three hours on the water-bath. The precipitate is separated the following day, 
washed, and reduced by mixing it with 3 to 4 c.c. of water, 3 drops of sulphuric acid, 
and a fragment of zinc. If less than 1 mgrm. of iodine was found the solution is 
filtered, reduced, the silver washed, and the washings added to the solution in which 
the bromine is estimated by the method of Denig^s and Chelle (Analyst, 1913, 38, 
119). If more than 1 mgrm. of iodine be present, the filtrate and washings are 
neutralised with ammonia, diluted to 40 c^c., and distilled with 1 grm. of ferrous 
ammonium sulphate, so as to leave a residue of 10 c.o., in which the bromine is then 
estimated. By this modification of the method 0*005 mgrm. of bromine can be 
estimated. 0* 

Catalytie Decomposition of Alkaline Sodium Hypobpomite Solution 
by Copper Sulphate* P. Fleury. (Comptes rend., 1920, 171, 967-960.)—In 
view of the fact that salts of nickel, cobalt, and copper decompose hypochlorites 
and hypobromites with the liberation of oxygen, and that copper is sometimes 
present as an impurity in sodium hydroxide, the ordinary method of estimating urea 
by means of alkaline sodium hypobromite solution may give erroneous results. This 
catalytic action of copper may be entirely inhibited by the action of iodine, whether 
present in the form of iodide or iodate. Hence it is advisable, when a solution of 
hypobromite is required for the estimation of small quantities of urea, to add about 
O’l per cent, of potassium iodide to solution (a) of the following reagent: (a) Sodium 
hydroxide solution, 55 c.c. diluted to 100 c.o. with water. (5) Bromine, 8-5 c.c.; 
potassium bromide, 50 grms.; water, 80 to 82 c.o. Equal parts of the two solutions 
are mixed just before use. C. A. M. 

Estimation of Copper In Sugar Analysis by Means of Potassium Thio¬ 
cyanate and Potassium Iodide. G. Bruhns. [Zeitsch. anal. Chem., 1920, 69, 
337-369.)—The following procedure is recommended for the iodimetric estimation of 
copper, since it effects a considerable saving in the quantity of potassium iodide 
required*. Twenty c.c. of FehUng’s solution and 20 o.o. of the sugar solution are 
mixed, heated to boiling, boiled for exactly two minutes, and cooled rapidly. Five c.c. 
of potassium thiocyanate iodide solution (containing 0*65 grm. of potassium thior 
cyanate and 0*1 grm., of potassium iodide) are added, followed by 10 c.c. of 6*5 N 
sulphuric acid, and the mixture is at once titrated with thiosulphate solution 
(84-4 grms. per litre). A control titration is made at the same time, using the same 
quantities of reagents, but omitting the heating, and the difference between the 
quantities of thiosulphate solution required for the two titrations in a measure of 
the sugar present. Tables are given showing the quantities of invert sugar corre¬ 
sponding with quantities of thiosulphate solution varying from 0*8 to 19*6 c.c. in 
differences of 0*1 o.c. ^* ®* 
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Voiumetrie Estimation of Hydposulphite. R. Formhals. {Chem. Zeit., 1920, 

869.)—The bydrosulphite, 0*5 grm., is ^asolved in about 50 c.o. of boiled water, 
and titrated with potassium ferrioyanide solution until the indicator, a few drops 
of 10 per cent, ferrous ammonium sulphate solution, gives a blue coloration. The 
sulphurous acid is without effect in the cold. The standard solution is best 
adjusted against pure hydrosulphite. 0. E. M. 

Hicrochemical Reactions of Iodic Acid. A. Holland. (Comptesrend., 1920, 
171, 955-957.)— Thallium nitrate at first produces crystalline needles which appear 
colourless to the naked eye, but black under the microscope. In the second phase 
the crystals unite in groups of crosses with straight arms. They have an average 
size of 40 /i. The reaction is capable of detecting 1 part of iodic acid in 5,000. 
Silver nitrate gives aC amorphous product, which crystallises from ammonia solution 
in rhombic plates (up to 100 fi), united in groups of four or six. Sensitiveness of 
test, 1: 5,000. Barium chloride gives a precipitate of straight or curved needles (up 
to 300 ft) grouped in twos or fours. Sensitiveness, 1 : 2,500. Strontium acetate forms 
needles and fine prisms (100 ft) grouped together, frequently in the form of a cross. 
Sensitiveness, 1:800. Calcium acetate forms colourless monoclinic ootahedra of 
mean size 150 ft. Sensitiveness of test, 1: 300. Buhidium chloride produces rect¬ 
angular plates, which have the appearance of pentagons or hexagons. The crystals 
(25 ft) show a strong refraction. Sensitiveness of test, 1:300. In the case of 
concentrated solutions of iodic acid, caesium sulphate, potassium chloride, sodium 
acetate, ammonia, and magnesium chloride, also form characteristic crystals, the 
sensitiveness of the tests ranging from 1: 20 to 1: 80. G. A. M. 

Sensitive Colour Reaction of Phosphates and Arsenates. G. Denigres. 

{Comptes rend., 1920,171, 802-804.)—-On treating a very dilute solution of ammonium 
molybdate with a stannous chloride reagent, a blue coloration due to a basic salt of 
molybdenum is obtained. This reagent is prepared by heating 0*1 grm. of tin foil 
with 2 c.c. of hydrochloric acid and 1 drop of 3 per cent, copper sulphate until 
solution is complete, diluting the liquid to 10 c.c. with water, and decanting it from 
any deposit. Acidification of the dilute molybdate solution with hydrochloric or 
sulphuric acid checks, and at a certain limit inhibits, the reduction by stannous 
chloride, but if at this point a solution of a phosphate is added, a stable blue colora¬ 
tion, due to the formation of a complex molybdic phosphate, is produced. The test 
is capable of detecting 0*02 mgrm. of phosphorus in the form of phosphate, and can 
be applied in the presence of organic matter. A complex blue arsenate is formed 
under the same conditions, and the reaction may be used for the colorimetric 
estimation of arsenic deposits obtained in Marsh’s test. Conversely the reaction 
may be used for the detection of tin or molybdenum. G. A. M. 

Phosphomolybdlc and Phosphotungstic Acids. H. Wu. (/. Biol Chem., 
1920, 43, 189.)—The author discusses the history, modes of formation, chemica 
properties, and composition of the various phosphomolybdic and phosphotungstic 
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acids, and suggests their application in analytical chemistry. The mixed acid” 
solution used is prepared by dissolving 100 grms. of sodium tungstate and 25 grms. 
of sodium molybdate in 700 c.c. of water, adding 50 c.c* of 85 per cent, phosphoric 
acid, 100 c.c. of hydrochloric acid, and boiling under a reflux condenser for eight hours. 

Detection of copper: To the solution under examination are added a few drops 
of 5 per cent, potassium cyanide solution, hydrochloric acid in sufficient amount to 
give an acid reaction, and a few drops of the above ** mixed acid ’* solution. The 
solution is rendered alkaline by the addition of sodium carbonate, and a blue colour 
is produced if copper is present even in traces. 

Detection of phosphoric aUid: 1 or 2 c.c. of 2 per cent, ammonium molybdate, 
a few c.c. of 10 per cent, potassium iodide, 1 c.c. of 10 per cent, sodium bisulphite 
solution, and Anally 1 to 2 c.c. of hydrochloric acid are added to the solution to be 
tested, which is then mixed and allowed to stand twenty minutes. On making 
alkaline by the addition of saturated sodium carbonate, a blue colour indicates the 
presence of phosphoric acid. This test is sensitive to 1 part of phosphorus in 
1 ,000,000 parts of water, and may also be made the basis of a method for the colori¬ 
metric estimation of phosphoric acid. The mixed acid ” solution is also suggested 
as an indicator in oxidation or reduction titrations. T. J. W. 

APPARATUS, ETC. 

Apparatus for Continuous Dialysis or Extraction. H. Mann. (/. Biol. 
Chem., 1920, 44, 207-209.)—The apparatus consists essentially of a flask, a con¬ 
denser, and a vessel so arranged that the system may be evacuated, and that liquid 



placed in the apparatus may be caused to circulate by means of continuous evapora¬ 
tion and condensation. Substances that will pass into solution are extracted and 
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eonoeatratod under tbermid and ohemioal eonditiont favourable for the preservation 
of labile and easily-deoompoeed compounds. Fig. 1 is a drawing of the apparatus. 
The flask, F, is equif^ted with a ground joint, J, provided with a mercury cup. H is 
a heating unit suitable for beating the flask, F. An incandescent bulb may be 
used. « is a stop-cook attached to a short tube. T is a condenser tube, and C is tbe 
condenser. Y is a vessel fitted with a ground stopper, S, provided with a mercury 
cup. B is a bag of collodion, cloth, or other material suspended in the vessel, Y. 
t is a narrow tube, through which fluid in Y can flow back into F. The method of 
operation is as follows: The substance to be extracted or dialysed is placed in the 
bag, B, which is suspended in the vessel, Y. Enough of tbe dmired solvent is intro¬ 
duced into the vessel, Y, so that it overflows through the tube, t, into the flask, F, 
partly filling the flask. The apparatus is then exhausted to the desired degree 
through the tube which is fitted with the stop-cock,«, and this stop-cock is then 
closed. Tbe condenser tube, T, is now cooled by means of a stream of water 
circulating through the condenser, C, and the flask, F, is warmed by the heating 
unit, H. There results a continuous evaporation of the fluid in tbe flask, F, and 
a continuous condensation of this evaporated fluid in the condenser tube, T. The 
condensed liquid flows into the vessel, Y, causing the level of the fluid in Y to rise, 
so that fluid flows through the small tube, t, back into the flask, F. Thus the 
vessel, Y, is continuously receiving a supply of freshly distilled solvent, and dis¬ 
charging its content into the flask, F, in which flask continuous evaporation of 
the fluid and concentration of non-volatile matter are taking place. The apparatus 
has the following advantages: A small amount of solvent can be used for the 
extraction of a large amount of material; this extraction can be made as complete 
as desired, and the substances extracted are at tbe same time concentrated. Tbe 
apparatus, being operated at .reduced pressure, -is especially suitable for tbe 
extraction of labile substances, which are destroyed either by oxidation or by high 
temperature. With water as the solvent and the apparatus well exhausted, it is not 
necessary to warm the flask, F, more than 10° to 15° C. above room temperature. By 
using a collodion bag or other suitable dialysing membrane, it is possible to extract 
and concentrate the diffusible substances in plant and animal tissues—as, for 
example, tbe amino-acids of blood, musearin, and other thermolabile alkaloids from 
fungi—and thus to obtain many substances of pharmacological importance. 

H. F. E. H. 


♦ ♦ ♦ ♦ ♦ 
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Indubtbul Gasbs. By Haboij} Cecil Gbbbmwood, O.B.E., D.So., F.LC. 
Pp. xvii + 871. London: Baillidre, Tindall and Cox, 1902. Priee 128. 6d. 

This book, forming one of a series on ohemioal industries, edited by Dr. S. 
Bideal, is a useful addition to chemical literature. Excepting a good translation of 
Claude’s “Air liquids, Oxygine et Azote,” and articles in dictionaries, very little waa 
to be found on this subject in the English language. 

One can only regret that the gifted author should have died at the early age of 
thirty-two, almost on the eve of the publication of his work; the foreword by Dr- 
J. A. Marker indicates plainly the loss to smenoe and industry occasioned thereby. 

The work is divided into an Introduction and three parts dealing respectively 
with (1) The Gases of the Atmosphere; (2) Hydrogen, Carbon Monoxide, Carbon 
Dioxide, Sulphur Dioxide, Nitrous Oxide,. Asphyxiating Gases; (3) Gaseous Fuels. 

The Introduction gives an excellent account of the physios of gases, as well as 
of the equilibrium of gas reactions. 

Fart I. deals chiefly with the separation of oxygen, nitrogen, and the rare gases 
of the atmosphere; there is, in addition, a section on ozone. This part of the book 
contains, as might be expected, descriptions of liquefying plant; the explanations are 
clear, and the illustrations well chosen. 

More than half of Part II. is devoted to hydrogen, nearly fifty pages being 
assigned to the industrial preparation of this gas. This division is certainly justifi¬ 
able in view of the great importance of pure hydrogen in synthesising ammonia, 
hardening fats, or, in fact, in any process in which hydrogen is brought into combina¬ 
tion with the aid of a catalyst. 

Part III., dealing with gaseons fuels, only takes up sixty-four pages. The 
reviewer would have liked to have seen a few woodcuts illustrating the oonstmction 
of the plant employed, even if these illustrations had been quite diagrammatic in 
character. It must be admitted, however, that the anthor succeeded in utilising the 
sixty-four pages to great advantage, and the exposition of “ Fundamental Principles” 
is excellent. 

Both Subject and Authors' Indexes appear to be thorough, and the valne of this 
useful book is enhanced by the lists of references given at the end of many of the 
sections. J. T. Hewitt. 

SoLXTBiLiTiBS OF Ikobqabio AND Oboanio Bubstancbs. By Athbbtoh Seidell, 
Ph.D. Second Edition. Pp. xxii-(.84S. Priee45s.net. 

Even a easuM surrey of thia Wok arotwes in the reader two feelings: one of 
^p^atitude to the anthor for his achievement, the other of thankfulness that the eom- 
pi^tion of such stupendous compendia of physical constants is no longer almost ex- 
dnsively the work of other than English-speaking Mithors. The pnblication of 
books of this type, of the value and, indeed, of the indispensability of which there 
can be no question, should be the duty of the scientifio societies, and one feels, there- 
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fore, all the more admiration for the individual whose patient, persevering labour has 
resulted in the production of this book. Twenty-three of the best-known scientific 
journals from the year 1900 onwards have been searched page by page for solubility 
data, and the tables of contents of twenty-five other journals have been consulted. 
The mass of information obtained proved too voluminous to form a supplement to 
the first edition, so the whole book has been revised and enlarged, the new matter 
including the sources of the solubility data (given in an Authors’ Index), freezing- 
point data, the methods of determining solubilities, and the calculation of solubility 
data in any desired terms. The order of arrangement of the inorganic and the 
organic substances is entirely alphabetical, which renders the book very easy to con¬ 
sult for information of the solubility of any desired substance. With this arrange¬ 
ment a Subject Index appears at first sight superfluous. Its value, however, is 
twofold. A substance such as phenol, for example, is mentioned many times, some¬ 
times as solute, sometimes as solvent; as solute it appears under P,” whilst re¬ 
ferences to its use as solvent are given in the Subject Index. Again, synonymous 
names appear, not in the alphabetical list, but only in the index, where, for example, 
under “ acetphenetide ” reference is given to “ phenacetin.” Great care has been 
taken in gathering the solubility data, and, wherever possible, the composition of the 
solid phase in equilibrium with the solution has been given. No attempt has been 
m^e to give information about the melting-point data of mixtures of metals (alloys) 
or minerals, the freezing-points of very dilute solutions, the solubility of gases in 
molten metals, the solubility” of metals in solvents due to chemical action, solid 
solutions, or data for substances of unknown or variable composition. 

The book will undoubtedly find a place in scientific institutions and in the 
laboratories of chemical factories where the value of research work is appreciated. 

Clarence Smith. 

An Introduction to the Physios and Chemistry op Colloids, By Emil Hatschek. 
Third Edition. Pp, 116. London : J. and A. Churchill, 1920. Price Is. 6d. 
net. 

This book is already so well and favourably known from the earlier editions 
that a brief notice of the appearance of a third edition is sufBcient. Although more 
extended accounts on the subject are now available in English, Mr. Hatschek’s work 
will hold its own on account of its practical character and the clearness and accuracy 
with which it is written. It can be heartily recommended to all who desire a brief 
and trustworthy introduction to this important and rapidly extending branch of 
science. George Senteb. 

A Iji^OBATORY Manual op JElementaby Colloid Chemistry. By Emil Hatschek. 
Pp. 135. London: J. and A. Churchill, 1920. Price 6s. 6d. net. 

No one is better fitted than Mr. Hatschek to produce the first work on practical 
colloid chemistry., He has not only tested personally the methods described, but 
has experienced the difficulties of students in carrying them out, and as a result 
his book will prove indispensable to all interested in the study of thie important 
subject. 
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The book is divided into nineteen chapters, and full directions are given for the 
preparation and examination of emulsoids, suspensoids, nmulsions, and sols and gels 
of various types. The processes of dialysis, ultrafiltration, cataphoresis, and optical 
methods of examination of colloids are illustrated, as well as the electrolyte precipi¬ 
tation of suspensoid sols, the mutual precipitation of suspensoid sols, and the 
** protection ” of colloids. Measurements of viscosity and the phenomenon of 
adsorption are also described. Most of the experiments can be carried out with the 
ordinary apparatus of a chemical laboratory, and the descriptions are clear and 
accurate. A considerable number of illustrations add to the value of the book. 
References to recent literature ate given at the end of each section. 

All advanced students of chemistry would be well advised to perform a selection 
of the experiments described in this book. Geobge Sbnteb. 


The Manufactubb of Sugab fbom the C/i^b and Beet. By T. H. P. Hbbiot. 

London: Longmans, Green and Co., 1920. Price 24s. net. 

The manufacture of sugar is such a varied process that it is impossible in a 
limited space to deal with all the different methods and apparatus employed. The 
author sets out with the idea of giving an account of the scientific principles on 
which successful practice is dependent. Separate chapters are devoted to the study 
of the two chief sources of sugar—viz., the beetroot and sugar-cane—and to the 
necessary differences of treatment due to the differences in structure of the plants 
and in the composition of their juices. Refining of the raw sugars and disposal of 
the residues are also considered. It is pointed out how the beet-sugar producer has 
been greatly in advance of the cane-sugar producer in scientific investigation and the 
application of scientific methods. More work is now being done in research in some 
directions in the sugar-cane industry in Java and other parts of the world, but, 
generally speaking, the British cane-sugar producer has not realised the importance 
and absolute necessity of research in all departments connected with his work if he 
is to keep up with his competitors. 

The book is largely a compilation from standard works on sugar manufacture, 
references to which are given in the text. In many cases, too much space is taken 
up in elaborate details which might, with advantage, have been better employed in 
more careful elucidation of the principles involved in the operations. 

The language is often very loose and inexact. Split infinitives are frequent, 
and there is an irritating use of commas, and especially of semicolons, where they 
are not wanted. 

A few examples of inaccuracies may be indicated: ** The seed is the reproductive 
organ.*’ Each flower contains stamens and pistils, and are termed perfect flowers.” 
Pollination and fertilisation are taken as synonymous. The whole of the botanical 
portion is weak, and requires revision. 

In the preface the oarbonatation process is properly so called, but throughout 
the text this is shortened to carbonation.” To be consistent, **sulphitation*’ 
might equally well have been called ** sulphation.” 

It would be well for “ decolourising ” to be used for the process of removal of 
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oobinisg mktlieM, sold “ bleaohhtg “ for their oasid’aUon or reduction to oolottrless 
coMiMrandB, ioetead of meking “ bleechifig*’ cover both proeeaBee. 

Oh pp. 24ti-246 “ heating-Borface is employed to meaa three different thih'gs. 
JHrst it is the metal partition between the steam and the liquid to be evaporated, 
then it is the area of heated metal k ooataot with the liquid, apd finally it is the 
■metal mrfaoe in contact with the steam. 

On p. 277 the definition of the coefficient of supersatnration should be the 
inverse of what is stated. 

On p. 285 the right-hand table does not add np to 100 as given. 

It is surely a very loose statement (pp. 295-296) that centrifugal force acts only 
nn one of the constituents, solid or liquid, in a centrifugal machine. 

The illustration of the brasmoseope on p. 316 shows the vacuum and temperature 
in cm. and degrees G. respectively, while in the description inches and degrees F. 
are employed. Thronghont the book there is no consistency in the units adopted, 
shillings j^r ton and dollars per 100 kilos being quoted, and degrees F. and degrees C., 
kilos and tons, are used indiscriminately. 

On p. 324 the ratio of 100 dry solids : cane sugar is given as the purity, whereas 
it should be cane sugar x 100: dry solids, as stated on p. 147. On p. 338, 1 part 
GaO to 1 part of sugar is said to form the soluble monooaleium sacoharate, while 
on the next page 1 part of lime to 1 of sucrose is said to cause tricalcium sac- 
charate to be precipitated. 

The principles which underlie the methods of chemical control and analysis of 
«ugar products are given, but the details are said to lie outside the scope of the 
work. Bncb an expression, however, as “ 88 per cent, net analysis ’’ does not convey 
any definite idea to the non-expert without some information as to its meaning. 

The book is too detailed in many parts for the general reader, and does not 
contain sufficient original matter or fresh treatment of the subject for the practical 
sugar manufacturer. 

The printing is good, and for a book of reference it lies open conveniently flat, 
but the binding leaves much to be desired. H.- Main. 



FEBRUARY, 1921. 


Vol. XLVI., No. 639. 


THE ANALYST. 


OBITUARY NOTICE. 

JOHN BUFFLE, F.I.C. 

Many of the older members of this Society will mourn the death, on November 19, 
at the age of nearly seventy-eight, of John Buffie, who joined the Society in its early 
days as a very welcome adherent to its ranks, when, unlike now, those who did not 
actually hold official appointments were in a decided minority. 

Buffie, who was born in Suffolk, went to Germany as a lad, and spent some 
years on an estate in the Bhineland. Having thus acquired a taste for agricultural 
pursuits, he returned to England in 1861 and became a student in the Boyal 
Agricultural College at Cirencester, where he took his diploma and, being attracted 
especially by the chemical side of his studies, he became and remained for some 
years an assistant in the laboratory of the consulting chemist to the Boyal Agricultural 
Society, viz., the late Dr. Augustus Voelcker, his old chemical professor. From there 
he went as chemist to the fertiliser factory of Messrs. Jas. Gibbs and Go. at Silver- 
town, where he remained until 1884. He then practised as a consulting chemist on 
his own account for two or three years in the City but relinquished his practice to 
take up the post of chemist to the ** Cape Copper Company and Butenferry Chemical 
Works’* at Neath in South Wales, where he remained until 1896. In 1897 he 
became a chemist in the works of Messrs. Allen and Hanburys, Ltd,, at Ware, and 
this post he held until his death, which occurred almost suddenly. 

Although his interest in both pure and applied chemistry was always keen and 
led him into a good deal of investigational work, bis publications were not many. 
A paper on the ** Examination of Copper Sulphate,” read before a meeting of the 
Society of Fublic Analysts in 1893, was published in the Analyst of that year. His 
most notable contribution to analytical literature, however, was his paper on the 
** Estimation of Nitrogen by Combustion, including Nitro-Gompounds,” published in 
the Transactions of the Chemical Society for 1881, in which he demonstrated that 
the admixture of sulphur with the material to be analysed and of sodium thio¬ 
sulphate with the soda-lime used resulted in the complete conversion of nitric 
nitrogen into ammonia, the process being especially designed for use in the analysis 
of complex fertilisers containing nitrates as well as organic and ammoniacal nitrogen. 
Although the soda-lime combustion process, whether in its original form or as 
modified by Buffie, has now given way to the more easy and rapid Kjeldahl moist 
combustion method, with its modifications due to Jodelbauer, Gunning, and Arnold, 
the process of Buffie has not been surpassed in its accuracy. In the Journal of the 
Society of Chemical Industry for 1887 two notable papers were printed embodying 
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the xesoltB of general work on the compoeition of superphosphate and compound 
manures derived therefrom, in which he showed that the then conventional methods 
of expressing the results of analyses of such materials were based upon erroneous 
conceptions. The titles of these papers were “Correct Analysis of Plain and 
Ammoniated Superphosphates ” and “ Moisture in Superphosphate/* Various other 
contributions from his pen, some based on his own work and some in criticism of 
the work of others, also appeared from time to time in the same journal and in the 
Chemical News^ but these do not now call for especial mention. 

Buffle’s disposition was sensitive and retiring and very gentle,, and he was much 
loved by his early colleagues and contemporaries. Living, however, in geographical 
retirement for many years past, and but rarely visiting bis old scientific haunts, he 
would be personally unknown to most of those of the younger generations of our 
members. ^ 

He was married in 1871, and became a widower in 1906. He had two children, 
a daughter who died in 1898, and a son, Mr. Hugh W. E. Ruffle, who survives him. 

Beknakd Dybk. 


^ ^ ^ ^ ^ 


PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 


THE ESTIMATION OF THEOBROMINE IN COCOA AND ITS PRODUCTS. 

By RAYMOND V. WADSWORTH. 

{Bead at the Meeting on December 1, 1920.) 

The methods available at present for the estimation of theobromine are all, for 
various reasons, far from being satisfactory, yet they are so numerous that the intro¬ 
duction of another seems to necessitate an apology. As Whymper remarks (Allenf 
“ Comm. Org. Anal.,” vol. vi.), “ The recorded values of theobromine are very 
variable and untrustworthy, arising from the lack of any very accurate and reliable 
method of estimation.’’ It is this unreliability that has urged the author to search 
for some method which will be simple, efficient, and rapid, and at the same time give 
concordant results in the hands of different workers. At the present time, with most 
of the methods suggested, agreement between different workers is difficult to obtain. 
The process described below is given in the belief that it overcomes these difficulties. 

Pbbvious Methods. —The methods suggested up to the present day may be 
roughly divided into four groups; 

A. Those based on the precipitation of the alkaloid from the acid extract of 
cocoa by phospho-tungstic or phospho-molybdic acids, and the estimation of the 
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alkaloid in the precipitate, by the nitrogen content (Weigmann), by ignition (Wolfram 
and Legler), or by solution in a solvent (Eunze, Monthul4). 

B. The cocoa, with or without a previous acid treatment, is extracted with water 
and an alkali; MgO in the method of Mulder, Boll, Savini, Trojanowski, Frommes, 
Beokurts, and Dekker; GaO in the method of Zipperer; Ba(HO)2 in the method of 
Eminger; PbO in the method of Siiss ; and the alkaloid extracted by chloroform from 
the dried filtrate (Dekker, Frommes, Savini, Zipperer, Siiss, Beokurts), or from the 
residue obtained by evaporation of the whofe to dryness (Mulder, Bell, Eminger, 
Trojanowski). In the methods of Trojanowski and Bell the solvent used is alcohol. 

C. The alkaloid is extracted directly with a solvent, such as chloroform (Diesing), 
or chloral alcoholate (Kreutz) from the dry material. 

D. The alkaloid is extracted from the wet material by a solvent, phenol- 
chloroform (Maupy and Debourdeaux). 

Criticism.— A criticism of most of these methods has been made by W. E. 
Kunze (Analyst, 1894, 11, 194), but there are other criticisms which the author 
would like to ofifer—criticisms which the grouping of the methods facilitates. 

A. The precipitation by phospho-tungstic or phospho-molybdic acids has been 
stated to be incomplete, and certainly in the hands of some operators it gives low 
results. The precipitate itself is one difiicult to free from impurities owing to the 
nature of the materials precipitated together with the alkaloid, this operation taking 
a whole day to perform. The estimation of the theobromine by the nitrogen content 
of the precipitate obviously gives high results, as does the ignition of the aqueous or 
amylic-alcohol extract. The extraction of the alkaloid by chloroform has the draw¬ 
backs of low solubility, etc., mentioned below (under B.), though the actual alkaloid 
obtained is generally purer than that obtained by the methods of the second group. 

B. The solution of the alkaloid in water, as before, but the precipitation of 
objectionable substances by alkalies, as magnesia, lime, baryta, or lead, has the 
disadvantage again of poor filtration, and also of incomplete precipitation. It has 
therefore been thought by some (Mulder, Bell, Eminger, Beckurts, Trojanowski) that 
filtration is unnecessary. In either case the result is much the same, other bodies 
besides the alkaloid being extracted by the solvents, as is apparent from the colour of 
the resulting alkaloid and the colour of its solution in water. The solubility of theo¬ 
bromine in chloroform, as has been previously pointed out by the author (Analyst 
1920, 46, 133), is very low; consequently a large quantity of solvent or long 

1 extraction is necessary, and so even slightly soluble bodies have every chance of 
being dissolved with the alkaloid. In addition to this, the extraction from a 
perfectly dry material is very slow, and in the author’s opinion never complete. 
This seems to have been recognised by Savini and Frommes, who employed small 
quantities of ammonia in the solvent. Alcohol, as used by Bell and Trojanowski, 
which contains the small quantity of water found necessary for the extraction, is a 
better solvent for the alkaloid, but also has the great disadvantage of dissolving more 
foreign bodies than chloroform. Kunze obtained about four times more extract 
(theobromine ?) by this than by any other method. 

Many authors (Frommes, Kreutz, Eminger, etc.) have insisted on a treatment 
with acid being necesssory as a preliminary to the estimation of theobromine, 
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suggesting that a compound is present from which the alkaloid cannot be obtained 
without this previous treatment. The compound is generally regarded as a glucoside. 
Kreutz (Analyst, 1909, 34, 20) remarks that is impossible to separate the 
free theobromine from that portion of the alkaloid existing as a glucoside.*’ Fritsch 
(^'Fabr. du Ghooolat,” p. 264) suggests a combination of theobromine with tannin. 
If Fritsch's assumption be correct, and this compound be formed or present, an acid 
treatment would be of no help^ as this compound is not decomposed by acids. It is, 
however, readily soluble in boiling water, and easily decomposed by magnesia, baryta, 
lime, or lead by the precipitation of the tannin. The author has never been able to 
obtain an increase in the yield of theobromine by this acid treatment; in fact, com¬ 
bining this with Dekker’s method, usually from 01 to 0*25 per cent, lower 3 deld was 
obtained, but the alkaloid was obviously purer, being much whiter in colour. Ai^^y 
compound present—and a definite proof of its existence is still wanting—is decom¬ 
posed by water and the compounds mentioned above. Even unfermented beans do 
not give a higher result after the acid treatment. The only way a higher result can 
be obtained is by a breaking down of the cellular tissue of the material by the acid, 
in cases where very fine powders are not used, or where no water is used, as with the 
methods of Kreutz and Diesing. 

It has been stated (Diesing and Siiss) that lime, and to a less extent magnesia, 
decomposes some of the theobromine on prolonged heating, and it is accepted that 
in the case of Zipperer’s low results this was due to decomposition of the alkaloid by 
the lime. With magnesia the author finds a slight decomposition, reducing the per¬ 
centage on prolonged heating at 100® C. by 0* 1-0*2 per cent., but with short heating 
the result is not affected. Thus in the second group it is fairly certain that the small 
reduction in the percentage is brought about by the long treatment with alkalies. 
In the author’s hands the acid treatments have never shown any decomposition of 
the alkaloid. 

C. A direct and complete extraction of the alkaloid with a solvent from the dry 
cocoa is impossible. The quantity of material other than alkaloid extracted is very 
considerable, amounting, in the case of fermented cocoas, to 50 per cent, of the total 
extract, whilst the actual theobromine extracted is seldom more than half that really 
present in the material. The alkaloid is only slowly given up. After 80 hours’ 
extraction the author found between 0*06 and 0*10 per cent, again extracted in 
24 hours, though after 120 hours no more could be extracted. Again, the low solu¬ 
bility of the alkaloid in chloroform is a drawback, and, as Maupy has shown, water 
is absolutely necessary to the complete extraction. To extract the remainder of the 
theobromine, Kreutz, after a direct extraction with chloroform or chloral alooholate 
and ether, gives an acid treatment, neutralises, dries, and extracts the alkaloid again 
with chloroform. This second extraction has the drawbacks mentioned above, and 
the method as a whole gives high results. 

D, To overcome these difficulties, Maupy (Analyst, 1897, 22, 191) suggested 
and worked out a method, using phenol-chloroform as the solvent, and mixing the 
solvent to be extracted with water. Without water this method gives much the 
same results as Dieeing’s. Phenol-chloroform is a good solvent, but inconvenient to 
work with, and, unfortunately, dissolves out other bodies which precipitate with the 
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theobromine, thus giving high results. The amount of other matter depends upon 
the ooooa used, and varies between 0*2 and 0*5 per cent. With the object of purify¬ 
ing the product, D^bourdeaux (/. Soc, Chem. Ind., 1917, 612) added to the process a 
long and tedious method of purification. Dekker objected to the method on the 
ground that the alkaloid was not completely precipitated from solution. This only 
occurs on those rare occasions when a very large amount of foreign matter has come 
through, and in those cases precipitation is complete after standing overnight. 

It is obvious from the above review that none of the methods as yet suggested 
gives satisfactory results. Even the methods most commonly in use (Dekker and 
Kunze) have very serious drawbacks. Cocoas of different origin have been found to 
give very variable amounts of foreign matter in solution with the alkaloid, particu¬ 
larly in the case of fermented and unfermented cocoas of the same origin. This, 
perhaps, accounts for the higher results obtained by some workers with fermented 
cocoas, a result which led them to suggest the formation of theobromine during the 
process of fermentation. The method described below gives a pure extract in all 
cases, and is rapid and easy to work. 

The solvent used is tetrachlorethane (acetylene tetrachloride), which, as has 
been previously pointed out (Analyst, 1920, 45, 133), is one of the few good organic 
solvents for theobromine. Used on the damp ooooa, it has just the same drawbacks 
as phenol-chloroform, but with a previous treatment with magnesia this difficulty is 
overcome, and thb complete extraction of the pure alkaloid is obtained. 

New Method. —If the cocoa bean is to be extracted, it is necessary to remove 
the fat with petroleum spirit (of b.-pt. below 80® C.). If, however, cocoa or cocoa 
shell is being used, this preliminary extraction is not necessary. 

Ten grms. of the material are placed in a small porcelain dish and well mixed 
with 2~3 grms, of freshly calcined magnesia. This mixture is very carefully tri¬ 
turated with 14 c.c. of water until every particle is wetted. The dish containing the 
damp mixture is then placed on the water-bath for half an hour to dry it partially. 
The mass should be mixed at intervals to prevent any part becoming perfectly dry. 
At the end of the half-hour the mixture is well triturated and transferred to a flask 
of about 250 c.c. capacity ; 150 c.c. of tetrachlorethane are added, and the whole is 
boiled under a reflux air condenser for half an hour. It is then filtered, while almost 
boiling^ into a second flask. The residue is transferred, together with the filter 
paper, to the first flask, 120 c.c. of tetrachlorethane added, and the mixture boiled 
for twenty to thirty minutes. The liquid is then filtered into the second flask, and 
the residue washed twice more as before. The united washings are distilled through 
an air condenser until reduced to 3 or 5 c.c. The residue is cooled, and 60-70 c.c. 
of ether (methylated, of sp. gr. 0 720) are added, the whole well mixed, and allowed 
to stand overnight. The precipitate is then collected on a tared filter paper, and 
washed with ether, dried at 100® C.,and weighed. To this weight is added 0 004 grm., 
as representing the amount of theobromine dissolved in the 70 c.c. of ether used in 
the precipitation smd in the washings. 

Details and Precautions ,—The material should only be extracted with petroleum 
spirit in those cases where it is impossible, owing to the fat present, to wet the 
material with water— i,e.j cocoa beans or mass. When extracted, even with petroleum 
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spirit, there is always a very slight loss of the alkaloid. The author has proved 
during his work that theobromine is slightly soluble in cacao butter, which accounts for 
the loss, also found by Suss, during extraction. Siiss suggested that the loss was due 
to its being carried over mechanically, for he found theobromine absolutely insoluble 
in cacao butter. The author has found that the cacao butter of commerce is already 
saturated with both caffeine and theobromine at about 80^ C. Siiss’s failure there* 
fore to detect the solubility was possibly due to his using commercial fat. The 
amount of water necessary for the proper wetting of the material varies between 
9 and 20 c.c. according to the substance used. Cocoa powder generally requires 
14 c.c., but for cocoa shell 20 c.c. are required. The water should be added a few 
c.c. at a time, and the mixture well triturated after each addition. When the 
mixing, which should be very thorough, is finished, the whole mass should be easily 
compressible into a firm cake. The most convenient mixer for this process is a glass 
rod, with one end flattened. During the half-hour’s drying on the water-bath the 
material should soon become easily broken up, and granular in appearance. When 
this happens the stirring should become a little more frequent. At the end of 
the half-hour the whole should be very thoroughly mixed again, so as to assure that 
every particle is damp, as this is very necessary for the extraction. When trans¬ 
ferring the material to the flask a little of the powder will adhere to the basin owing 
to its dampness; this can be wiped off with a piece of moist filter paper, and 
the paper dropped into the flask. The filtered solvent from the extraction should, 
when hot, be perfectly clear and almost colourless, and, when a high percentage 
of alkaloid is expected, a fourth washing should be given. The final distillation of 
the solvent should be taken as low as possible, the alkaloid commencing to precipi¬ 
tate out some minutes before the end of the distillation. In practice it is found best 
to distil the majority of the solvent from each filtration whilst the next boiling 
is taking place. This enables a smaller flask to be used, and facilitates the final 
distillation, which should be carried as far as possible. After precipitating the 
alkaloids with ether, it will be found in most cases that one hour’s standing is 
sufficient to ensure a complete precipitation of the theobromine. However, if the 
supernatant liquid be even slightly turbid, it should be allowed to stand overnight, 
and, where time is no object, this is the best method. The resulting alkaloid should 
be white and clean. It sometimes contains a small amount of insoluble matter and 
ash, amounting together to about 0*004 grm. on the average. For greater accuracy, 
therefore, it is advisable, after weighing, to wash the filter with boiling water to 
dissolve the theobromine, and to weigh the residue, care being taken that the 
washing is very thorough, as the alkaloid is not very easily dissolved. The filtrate is 
evaporated to dryness, ignited, and the ash weighed. Both are deducted from the 
first weighing. 

The table on p. 87 shows a few results of the amounts of insoluble matter and 
ash obtained in experiments on different materials. 

The magnesia treatment is too short to allow of any decomposition of the theo¬ 
bromine ; it decomposes any compound of the alkaloid which may be present, and it 
precipitates or converts into an insoluble form all the bodies which would otherwise 
dissolve in the solvent. The presence of the water allows of a rapid and complete 
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solution of the alkaloid by swelling up the material, and thus allowing the egress of 
the theobromine from the otherwise almost impermeable cells through the medium 
of the water. The method thus combines the advantages of groups B and D described 
above, while overcoming their drawbacks. The time taken for a complete estimation 
on a cocoa powder may be as short as five or six hours, and two estimations can be 
performed as easily as one in the same time. The process estimates only the theo¬ 
bromine, which is the principal alkaloid of cocoa; the caffeine is left in solution 
when the theobromine is precipitated with the ether. 



Weight of Precipitate. 

, W eight of iDsoluble Substances. 

Weight of Ash. 


Grm. 

1 Orni. 

Grm. 

A. 

0-226 

i 0*002 

0*002 

B. 

0*238 

1 0*002 

OOOl 

C. 

0*225 

! 0*003 1 

0*002 

D. 

0*199 

1 Nil. 

0*001 

E. 

0*220 

! Nil. 

0*001 


PuBiTY OP THE Theobbomine OBTAINED.— With concentrated sulphuric acid at 
100° G. the product gives only a very light-brown coloration. The ash and the 
amount insoluble in water are practically nil. The nitrogen content estimated 
by the “ absolute” method is 31*07 per cent., which is equivalent to 99*9 per cent, 
theobromine, the theoretical result being 31*11 per cent. The nitrogen in theo¬ 
bromine cannot be estimated accurately by the Kjeldahl method owing to the 
alkaloid volatilising without decomposition. By this method the nitrogen in pure 
theobromine varies between 27 per cent, and 29*5 per cent, according to the speed of 
heating and other details of manipulation. Thus the estimation of nitrogen in cocoa 
by the Kjeldahl method never includes the whole of that present in the theobromine. 
The percentage of silver in the salt obtained from the alkaloid is found to be 37*4, 
which is equal to 99*5 per cent, theobromine, the theoretical yield being 37*59 per 
cent. By the precipitation of the theobromine as the silver salt caffeine has been 
shown to be absent. 

Thus the alkaloid obtained by the above method has a purity of 99*5 to 99*9 per 
cent. 

The work was carried out in Messrs. Cadbury Bros’. Besearch Laboratory, and 
I wish to thank the firm for their permission to publish the results. 
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A NEW PROCESS FOR THE ESTIMATION OF SMALL QUANTITIES OF 

CHROMIUM IN STEELS.^ 

By B. S. EVANS, M.B.E., M.C., B.Sc., F.I.C. 

The following prooesB was devised to meet a need that arose for the estimation of 
small percentages of chromium in steels. Existing processes cannot be relied upon 
for the estimation of amounts less than, say, 0*06 per cent., whilst the amounts 
requiring to be estimated were about 0*01 or 0*02 per cent. 

The principle of the method is oxidation of the chromium to chromate in the 
presence of ammonium phosphate, pouring the boiling solution into excess of boiling 
sodium hydroxide solution, making up to a known volume, filtering, and determining 
the chromate colorimetrically. 

The details of the process are as follows: 4 grms. of the sample are weighed 
out and brushed into a fiask of capacity about 700 c.o.; 30 c.o. of 1:3 sulphuric 
acid and 20 c.o. of water are added, and the mixture heated till the steel is dissolved, 
more water being added if the ferrous sulphate begins to crystallise out; 5 to 10 c.c. 
of nitric acid are then run in to oxidise the ferrous sulphate and the carbon, and 
boiling continued till the red fumes are dispelled. About 25 grms. of ammonium 
phosphate are then added (the exact amount is immaterial, and the ordinary moist 
crystals are used) and 260 c.c. of water (and more nitric acid if ferric phosphate 
separates), and the whole heated to boiling again. When boiling, a saturated solution 
of potassium permanganate is added two or three drops at a time, till excess of 
permanganate is present, as shown by a permanent precipitate of manganese dioxide 
or by a permanent red colour, as the case may be, and then a further excess of about 
12 drops, and the boiling is continued for fifteen minutes. While the oxidation of 
the chromium is progressing, 120 c.o. of 20 per cent, sodium hydroxide solution are 
placed in a large beaker, about 14 drops of saturated permanganate added, and the 
whole boiled for some minutes: if the purple of the permanganate be entirely changed 
to green during this time, more should be added, so that at the end there is still a 
purplish tinge. When the solution of the sample has boiled for fifteen minutes, the 
sodium hydroxide solution is taken off the plate, about 10c.c. of 5 percent.manganese 
sulphate solution added to destroy the permanganate, and the acid solution of the 
sample slowly poured into it, with constant shaking, the flask being gripped with 
rubber-covered tongs. The resulting liquid is then poured into a 500 c.c. measuring 
flask, a drop of it tested with litmus paper to ensure its being strongly alkaline, and 
it is cooled down; if, when tested, it is found to be acid, it should be made strongly 
alkaline with sodium hydroxide; this does not prejudice the result. When cool, 
10 C.O. of strong acetic acid are added (the liquid should be again tested to make 
sure that it is acid) and it is made up to the mark, shaken well, and allowed to 
settle for a short while; it is then filtered through dry paper into a dry flask, the 
first few c.c. being rejected. 

All colouring naatter, other than chromate, has now been removed from solution, 
with the exception of a small amount of nickel or cobalt if those metals be present. 

♦ Communication from tlie Researoli Department, Woolwich. 
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If chromium be absent the solution is practically water-white. In the absence of 
nickel and cobalt the estimation of the chromium is proceeded with as follows: 
100 c.c. of the filtrate are placed in one Nessler glass and a little less than that 
volume of distilled water in another; 20 c.o. of 1:3 sulphuric acid are added to each 
and yvtf potassium diohromate run into the blank glass till the colours match, the 
volume before the final matching being made up to the same volume as that of the 
test solution. 

If nickel or cobalt be present they interfere somewhat with the colorimetric 
estimation, and the procedure must be modified as follows : The 100 c.o. of filtrate 
are measured into a fiask, instead of a Nessler tube, and heated to boiling; the flask 
is then removed from the plate, and sodium hydroxide solution is added until a 
precipitate separates, a large excess being avoided. The liquid is then cooled, 
filtered through a small paper filter into a Nessler glass, 20 c.c. of 1:3 sulphuric 
acid added, and the colorimetric estimation finished as above. 

There is usually a very small blank .* this may be determined, for each separate 
estimation, as follows: After the tubes have been matched, a drop (or quantity just 
sufficient) of dilute ferrous sulphate solution is added to each, and they are compared 
again. The liquid in the standard tube is now practically water-white, whilst that 
in the sample tube may be very faintly coloured, and, if so, the depth of the colour 
must be determined in terms of potassium dichromate solution by filling a fresh 
Nessler tube with 100 o.c. of water and 20 o.c. 1:3 sulphuric acid and running 
in potassium dichromate solution till the colours match. This blank is then 
subtracted from the original burette reading; it is generally about 0*25 c.c., and is 
of a barely perceptible colour. Of course, this only applies to quantities of chromium 
so small as not appreciably to colour the solution in the reduced form ; with larger 
amounts it is sufficiently accurate to ignore the blank, or to assume that it is 0*25 c.c. 

If X be the number of c.c. | ^ used in the titration, and y be the 

number of c.c. K 2 Cr 207 used in the blank, then (a: - y) x *0217 =» percentage of 
chromium in sample. 

The following results were obtained with electrolytic iron to which different 
quantities of chromium had been added. In all experiments throughout this work 
the chromium added was measured as potassium diohromate solution, and 
reduced before being added to the iron solution : 


No. of c.c. xvo 1 
KaCfijO, added to 

4 Grms. Fc. 

No. of o.c. r??r K-jCroO^ 
reooTerad per 

4 Qrms. Fe. 

No. of c.c. J 
KjCrjOy required 1 
for Titration of 
100 c.e. ; 

Blank. 

c.o. 

Per Cent, of 
. Chromium 
added. 

Per Cent, of 
Chromium 
recovered. 

1-00 

0-17x5= 0-85 

0-42 ' 

0-25 

0-0043 

0-0037 

2-00 

0-35x6= 1-75 

0-60 

0-26 

: 0-0087 

0-0077 

3-00 

0-65x6= 2-76 

0-80 

0-26 

. 0-0130 

0-0120 

400 

0-80x5= 4-00 

1-05 

0-26 

0-0174 

0-0168 

5-00 

1-00x5= 6-00 

1-35 

0-35 

0-022 

0022 

10-00 

i 2-00x5 = 10-00 

2-35 

0-35 

: 0-044 

0-044 

20-00 ! 

4-00 x 5 = 20-00 

4-35 

i 0-35 

0-087 i 

0-087 

40-00 

1 7-60x6=38-00 

1 7-96 

! 0-36 

i 0-174 1 

0-167 
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Boms tests were made in a similar manner with eleotrolytio iron to ^diioh 
varying qnsmMties of some other, metals, and small proportions of ohrominm, had 
been added: 




No. of 

_N 

No. of C.O. tun 

No. of 0 . 0 . rSu 


Per Cent. 

Per Cent. 

Metal added. 

c.c. Txrb 

KaOrA 
reooverea per 

KgOr^Of required 
for Titration 

Blank. 

of 

Chromiura 

of 

Chromium 



added per 
4 Orms. 

4 Grms. 

, of 100 o.c. 


added. 

1*600 vered. 


Per Cent. 




C.c. 



Nickel ... 

6-8 

2-00 

0-36x5 = 1-76 

0-70 

0-35 

0-0086 

0-0076 

Nickel ... 

6-2 

300 

0-60x5 = 3-00 

0-96 

0-35 

0-0130 ; 

0-0130 

Niokel 

6-2 

4-00 

0-85x6 = 4-25 

1-20 

0-86 

0-0174: 

0-0184 

Yanadium... 

10 

200 

0-40 X 5 - 2 00 

0-66 

0-25 

0-0086 

0-0086 

Tungsten ... 

50 

200 

0-37x6-1-85 

0-62 

0-25 

0-0086 

0-0077 

Molybdenum 

lO 

200 

0-37x6-1-85 

0-62 

0-25 

0-0086 

0-0077 

Gobalt 

1 

60 

1 _ 

200 

0-45x5-2-26 

0-70 

0-26 

0-0086 

0-0097 


In the nickel and cobalt experiments sodium hydroxide was added after 
filtration, as described above. 

In order to test the process more stringently, the tungstic acid which separated 
in the initial stages was not filtered off. The final filtrates from the vanadium, 
molybdenum, and tungsten experiments were tested for these metals, but none was 
found. 

From these results it is evident that vanadium, molybdenum, and tungsten are 
completely removed by the ordinary process, and nickel and cobalt by the further 
treatment with sodium hydroxide. 

The percentage of chromium present in a number of steels of high chromium 
content and varying composition was estimated both by the method under discussion 
and by the Yignal process, to see how the results would compare. The figures 
obtained are as follows: 


Approximate Composition of Steel. 


Per Cent. 

(а) Ni 0-6 ; W 16 8; Co 60; V 0*8 

(б) Ni 2'8; Mo 0-6 . 

(c) Ni 2-2 . 

(d) Ni2’4 . 

(e) Ni2-9 

(/)Ni2-2 . 


Chromium by 

Chromium by 

Colorimetric Process. 

Vignal Process. 

Per Cent. 

Per Cent. 

3-11 

3-07 

0-82 

0-86 

11-77 

12-86 

1-50 

1-66 

0-82 1 

0-84 

1-88 

1-30 


These two series show very fair agreement when it is borne in mind that the 
colorimetric process is not particularly adapted to the estimation of large amounts 
of chromium, and that the tendency of the Yignal process is to give high results; the 
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figam, moreover, were obtained daring the early stages of the proeess, and doubt¬ 
less better agreement would be obtained now. To test the process to the utmost the 
fall 4 grms. were taken in each ease and the resulting deep-coloured solution diluted 
down. The last traces of nickel and cobalt were not removed with sodium hydro¬ 
oxide, the influence of the cobalt being evident in the high result of (a). 

No correction has been made, throughout, for the volume occupied by the iron 
precipitate, the influence of which is well within the experimental error. 

An attempt was made to get more delicate and concordant readings by adding 
potassium iodide to the acidified chromate filtrate and estimating the amount of 
iodine set free, but it was found that, at these dilutions, the decomposition of the 
hydriodic acid brought in a source of error considerably greater than that of the 
direct colorimetric process. Attempts were also made to complete the isolation of 
the chromium by precipitating it as lead or silver chromate; these, up to the 
present, have been unsuccessful, owing to the large amount of sulphate and phosphate 
present, whilst the mere presence of large amounts of alkali salts seem to prevent 
the precipitation of these small quantities of chromate. 

The statement has been made that filter paper will reduce chromates either in 
acid or alkaline solution. In order to test whether the use of paper filters was having 
any influence, some of the results were repeated with the use of asbestos filters; the 
figures obtained were practically identical. It appears therefore that, under the con¬ 
ditions here set out, any error caused by reduction by the filter paper is negligible. 

Another statement, which has been repeated in certain textbooks, i.e., that 
traces of chromium are not completely oxidised by permanganate in strongly acid 
solutions, caused a good deal of trouble in the early stages of the process, as it could 
not be determined whether the low results first obtained were due to incomplete 
oxidation or to removal of chromium as basic ferric chromate; even after the intro¬ 
duction of ammonium phosphate had produced a thoroughly reliable method it 
seemed doubtful whether its action was not merely to reduce the acidity. This point, 
which appeared to be of some importance, was tested in the following way: Traces 
of chromium (in the reduced form) were added to two 4-grm. samples of electrolytic 
iron, and the process was carried through in the usual way, except that the ammonium 
phosphate was added immediately before the introduction into the sodium hydroxide 
solution instead of before the oxidation. The following results were obtained ; 


No. of c.o. i 

KoOrA ! 

add^. 1 

No. of o.c. 

IVTT K 2 Cr 207 
recovered. 

No. of O.O. ” 
K 2 Cr 207 required for 
Titration oi 100 o.c. 

Blank. 

Chromium 

added. 

Chromium 

recovered. 



1 

O.c. 

Per Cent. 

Per Cent. 

2-00 

0*40 x6« 2-00 

0-66 

0-26 

0*0087 

0*0087 

4-00 

0-76 x6« 3*76 

1-00 

0-25 

0*0174 

00163 


From these results it appears that the chromium is completely oxidised in solu¬ 
tions of the acid strength here used. No reducing action caused by any manganese 
hydroxide, formed by the excess of manganese sulphate used, has been detected. 
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The action of the ammoniom phosphate has not been fully explained. 'Some 
e^seriments were tried in which ammonium phosphate was replaced by sodium 
phosphate, but these gave very poor results; on the othmr hand, ammonium acetate 
was without any effect at all. It would seem that one function of the ammonium 
phosphate is to combine with the iron, preventing the formation of ferric hydroxide, 
which would drag down basic chromate. 

In conclusion a few results may be cited, obtained by this process on samples of 
ordinary non-chromium steels: 


Plain Carbon Steels. 
Chromium. 

Per Cent. 

0012 
0014 
0 026 
0004 
0 029 


Nickel Steels. 
Chromium. 
Per Cent. 

0086 

0012 

0033 

OOll 


+ 4* + + 


NOTES ON THE REACTIONS OF FULMINATE OF MERCURY WITH 
SODIUM THIOSULPHATE. 

By R H. DUPRJ^], and P. V. DUPBl?:, A.C.G.I., RI.C. 

(Bead at the Meeting on December 1, 1920.) 

Titration. —During the war we had to examine large quantities of fulminate of 
mercury. The most rapid and accurate method seemed to be titration of the 
alkalinity in thiosulphate solution, but this involved the use of 3 grms. of potassium 
iodide for each titration—a rather expensive item with iodide at 18 b. per lb. We 
therefore sought a substitute which, while being cheaper, would be equally effective 
in preventing the loss of alkalinity which occurs when the potassium iodide is 
omitted. 

The problem was investigated from the point of view that if the alkalinity 
produced by the solution of the fulminate could be immediately neutralised, the 
secondary reaction causing the loss could not occur. A material, therefore, was 
looked for which could be mixed with the thiosulphate solution, and which, on the 
one hand, was capable of neutralising the alkali formed, and, on the other, would not 
act on the thiosulphate. Such materials as acetic acid, tartaric acid, oxalic acid, 
citric acid, salicylic acid, etc., all decompose thiosulphate. Boric acid was tried and 
found to be exactly what was wanted. It had the added advantage of having no 
action on methyl orange, and the titration could, therefore, be carried out exactly as 
when using iodide. 

Comparative experiments were then made as follows : 

(1) 0*3 grms. fulminate, 25 c.c. 20 per cent, sodium thiosulphate solution. 

(2) 0'3 grms. fulminate, 25 c.c. 20 per cent, sodium thiosulphate, 3 grms. 
potassium iodide. 
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(3) 0*3 grmgi fnlminate, 25 o.o. 20 per cent, sodium thiosulphate solution, 1 grm. 
borie aeid. 

The results obtained at varioua temperatures are given in curves A, B, and G. 

It will be seen that the horie add is even more efCeotive than potassium iodide, 
■both at ordinary and raised temperatures. Since in the ease of large crystal 



fulminate its solution in thiosulphate takes some time, this effect of boric acid is 
very useful. 

Dbstbuction of FunMiNaTB. —^The next question which arose was connected with 
the destruction of waste fnlminate. We had recommended the use of strong thio¬ 
sulphate solution as being the quickest and safest method. It was suggested that the 
decomposition of the fnlminate so caused was not permanent. In order to test this, 
a quantity of the solution of fnlminate in thiosulphate solution was evaporated to 
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dryness and the residue examined. No trace of explosive property remained. In ease 
this might be due to the heating, some of the solution was soaked up in filter paper and 
allowed to evaporate spontaneously at ordinary temperatures. Again it was found that 
not the faintest tendency to explosion remained. We therefore concluded that the 
decomposition was complete and permanent.* There are, however, two necessary pre¬ 
cautions to be taken. Firstly, if the fulminate be simply put into the solution and 
allowed to settle to the bottom of the vessel, the complete destruction may take a very 
long time; efficient agitation of the liquid is therefore necessary; with such agitation 
the decomposition is rapidly completed. Secondly, an excess of thiosulphate is abso¬ 
lutely essential. If there be not sufficient thiosulphate present to destroy the fulminate 
completely, the cyanide produced in the reaction dissolves some unaltered fulminate, 
and this, on standing, crystallises out again. The danger involved in this is that, owing 
to the complete solution of the fulminate, it might be thought that the destruction was 
complete. The theoretical quantity of thiosulphate required is 1*746 grms. to each 
grm. of fulminate. We therefore recommended that a quantity of thiosulphate 
equal to three times the weight of fulminate to be destroyed should be used in the 
form of a 20 per. cent, solution. 

A serious explosion which came to our notice occurred during the attempted 
destruction of detonators by boiling with thiosulphate solution. It is dangerous, in 
our opinion, to attempt to destroy detonators by treatment with thiosulphate, 
owing to the extreme slowness of the action, due partly to the compression of the 
fulminate, and partly to the protection from the solution by the shell, and, in some 
cases, covering metal discs or varnish, but it was thought desirable to try and 
discover the reason of the accident. 

A considerable quantity of fulminate, about 25 grms., was put into the 
necessary amount of thiosulphate solution and vigorously stirred. The solution 
was completed in from a quarter to half a minute, and by taking the temperature 
before and after solution it was found that there was not the slightest rise in 
temperature, even when the solution was carried out at as high a temperature as 
60'' C. The solution which had been made at ordinary temperatures, however, 
showed on standing a slight rise in temperature. 

Experiments were therefore made as follows: The solution was made as above, 
and the mixture immediately transferred to a thermos flask, the latter being closed 
by a cork through which a thermometer passed into the solution. The temperature 
was then taken at intervals extending over considerable periods, solution being made 
at various temperatures. 

Curve E gives the results. It will be seen that in every case there is a marked 
rise in temperature, the more rapid the higher be the temperature at which the solu¬ 
tion is made. 

We therefore concluded that this might very possibly explain the accident. It 
seemed quite possible that sufficient heat might be generated by the decomposition 
of some of the fulminate to cause the ignition and explosion of the remaining 
unaltered fulminate. 

In ord^ to find the exact bearing the above effect had on our recommended 
^ The rasolts of experiments described later confirm this. 
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method* of deitniotioD of loose folminate, further experimente were made. . Binoe 
the'destruction was carried out in an open bucket the rate of lots of heat under 
such conditions from 100^ C. do'wnwards was determined. A beaker of a 



convenient size for.experiment was then packed in asbestos wool in such a way that 
the loss of heat occurred at as nearly as possible the rate found for the bucket, and 
the above experiment was repeated, replacing the thermos flask by the packed 
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beaker. . It was then fonnd that, even when solution was made at 70** 0., after a 
slight rise daring the first few minutes, the loss of heat by radiation, etc., was more 
than the gain of heat due to ohemioal action. We therefore considered that it was 


I 

5 


V 
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quite safe to continue the destruction of waste fulminate under the same conditions 
as before.* 

Carve H gives the results of the experiments with fulminata 

* Incidentally this, as mentioned above, conflmi the enppositiou that the decomposition Is non* 
tevenil^ 
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We then thought it would be of interest to try and follow the decompositions 
causing this rise of temperature. 

There seems to be no entirely definite knowledge as to the reactions occurring 
during the solution of the fulminate or the ultimate product. Mr. Heaven, in a 
paper read before the Society of Chemical Industry (/. Soc, Chm. Ind,), gives 
Marshall’s equation as follows: 

( 1 ) Hg(CN 0 ), + 2 N! 4 ^B 203 «HgS, 0 , + (CN )2 + 4Na0H and 2 NaOH + (CN) 3 - 

NaCN + NaOCN + HgO. 

( 2 ) HgS^O^+NaON + NaOON + NaOH - HgSO^ + 2 Na 3 S 04 + NaSCN + 

He points out that equation ( 2 ) is mathematically incorrect, and suggests that it can 
only be regarded as a statement in symbols. It is possible, however, that the mistake 
is one of printing, and that the equation should read : 

HgS 403 + NaCN + NaOCN + 2NaOH« HgSO^ + Na 3 S 04 + 2NaSON + H^O, 

which is, at any rate, mathematically correct. 

As it was desired to ascertain the final products, the solution containing 2 equi¬ 
valents of sodium thiosulphate to 1 of fulminate was boiled for a short time and 
then analysed. During the heating, a precipitate, sometimes red and sometimes 
black, was thrown down, and this proved to be sulphide of mercury; other radicles 
also present were sulphate and thiocyanate. Estimations were made of sulphide of 
mercury, sodium, SO^, and CNS, but these did not add up to the weight of fulminate 
and thiosulphate taken. A number of different experiments gave similar results. It 
had been noticed in the experiments with the thermos fiask that when the tempera¬ 
ture approached the maximum the solution appeared to boil This proved to be due 
to the evolution of carbon dioxide, the amount of which was found to bring the sum 
of the products practically up to the weight of thiosulphate and fulminate taken; 
but still the equation could not be made to balance. It was then found that if the 
solution filtered from the mercury sulphide were evaporated to dryness, gently 
ignited, and weighed, it gave the same figure as when it was sulphated— i,e„ the 
whole of the sodium present was there as sulphate. This meant that the thiocyanate 
present was not the sodium salt.’*^ Ammonia was therefore tested for, and found to 
be present. Applying this to the solution of the equation we get 

Hg(CNO )3 + 2 Na,S 303 + 2 H 3 O « HgS 2 Na 3 S 04 -h NH 4 CNS + CO 3 . 

This is mathematically correct, and the analytical figures strongly support it. The 
following table gives the proportions of the different ingredients calculated from the 
equation and found by analysis, taking 100 grms. of fulminate and 174*6 grms. of 
sodium thiosulphate: 

Theory. Found. 

81*7 82*0 

100*0 100*0 

26*8 26*6 

15*5 15*0 

* This is not very conclusive, m the difference between the weight of sodium thiocyanate and its 
equivalent of sulphate is not very great. 


Substance. 
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This, therefore, is probably oorreot for the ultimate prodnote, but it is Tery 
difficult to explain the presenoe of the ammonium thiocyanate if the second reaction 
given by Marshall is oorreot. 

The following reactions are possible, and might explain the final result: 


NaSCN + 3H,0 - NH, + H.S+CO. + NaOH 
HgSO, + H.S - HgS + H,SO, 

H,S 04 + NaOH + NaCNS=Na^SO. + HONS + H,0 
HCNS + NH, = NH40NS. 

Collecting these we would get— 

2NaCNS + HgSO^=Na^SO, + NH^CNS + COj+H^O. 

This would give the required result from Mr. Marshall’s second equation, as 
amended. 




K. L . M. 



TnuiuJif 

Effect of Bobic Acid.— Some experiments were then carried out to see whether 
the addition of boric acid to the solution in thiosulphate solution would prevent or 
delay the rise in temperature, since it did prevent the loss of alkalinity. The former 
experiments with the thermos flask were repeated with the addition of boric *acid to 
the solution. The results are given in curves K, L, and M. It will be seen that the 
effect is somewhat unexpected, the addition of boric acid in the proportion of 1 part 
to 3 parts of fulminate considerably increases the rate of rise of temperature, the 
total rise being about the same as without addition. With 1 part torio aoid to 
2 parts fulminate the rate of rise is practically unaffected, but the total rise is 
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oonsiderably diminished. With 1 part boric acid to 1 part fulminate the rate is 
iiMmased for a short time, but the total rise is small. It must be remembered that 
in all the above curves the small loss of beat which occurs even with the thermos 
flask is ignored. 

In the titration experiments the proportion of boric acid to fulminate was about 
10 to 3; the above experiment was therefore repeated with the addition of a similar 
proportion of boric acid. It was then found that, allowing for the above-mentioned 
loss of heat, no change of temperature occurred for three hours. Parallel experi¬ 
ments to the above, in which small portions of the solution were titrated periodically, 
showed that whenever the temperature rose there was a corresponding loss of 
alkalinity, but in the last case no loss occurred in the three hours; in fact, after 
twenty-four hours the titration still gave the same figure. There was no sulphate 
nor thiocyanate present in this solution even after the twenty-four hours. 

It thus appears that sufficient boric acid at least is required to form the usual 
sodium salt, the pyroborate or borax, The proportions required, corre¬ 

sponding to the triborate, metaborate, and pyroborate, would be, 1 part fulminate, 
0*29 parts boric acid; 1 part fulminate, 0*87 part boric acid, and 1 part fulminate, 
1*75 parts boric acid respectively. Subsequent experiment has proved this to be 
the case. 




ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Comparison of Fat Tests in Milk as determined by a Milk-Testingr 
Association and by a Creamery. H. C. Troy. {Cornell Umv. Agrk. Exper. 
Slat., Ball. 400,1920, pp. 1-66.)—Daring reoent years the practice of selling milk 
wholesale on a weight and fat-percentage basis has become general in New York 
State; the seller (farmer) is asaally a member of an association which sends a 
tester once a month to examine the milk from each cow of the herd in the evening, 
and again the following morning. The mixed milk2(not]necesaarily the whole snpply 
of the herd) is delivered each morning at a receiving station, where a sample of the 
milk is placed in a composite sample bottle, and mercnric chloride is added as a 
preservative. Twice a month these composite samples are sent to the creamery and 
analysed. Besolts obtained daring a year’s working showed that when the fat was 
estimated once a month in two successive milkings the amount varied frequently by 
more than 0*5 per cent, from the preceding or following monthly test; the range of 
variation in the herd milk was less. The average fat content of the milk secreted at 
two successive milkings of a herd ranged from 0’2 to 0*3 per cent, above or below 
the fat percentage for the month, as found by the creamery, and differences of 0*5 
per cent, for monthly periods were not unusual. Daring thirty-two complete 
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annual records, the differences between the two sets of tests were less than OT per 
cent, in 59 per cent, of the records, and between 0*1 and 0*2 per cent, in 31 per cent, 
of the records. The daily fluctuations of the fat percentage in herd milk, and the 
association method of accepting the fat percentage in two successive milkings as the 
average for the month, did not ensure a close agreement between the results of 
the two tests for the monthly periods, but the association method permitted a fair 
estimate to be made of the fat content of the milk produced by a herd during a year. 

W. P. S. 

Comparison of Methods for the Estimation of the Fat Content of 
Skimmed Milk* T. J. Mclnerney and H* C. Troy. {Cornell Univ, Agric. Exper. 
Stat., Bull. 401,1920, pp. 1-85.)—Comparative tests with the Adams, Rose-Gottlieb, 
and Babcock methods for the estimation of fat in skimmed milk yielded results 
showing that the following modiflcations should be made in the Babcock method : 
At least 25 c.c. of sulphuric acid must be used, the temperature of the testing 
machine should be not less than 82®C., the centrifugal machine should have a disc 
at least 15 inches in diameter and be run at a minimum speed of 1,800 revolutions 
per minute, and the mixture should be centrifuged for ten, two, and one minute 
periods. W. P. S. 

Phosphorus in Butter. J. T. Cuisick. {Cormll Univ, Agric, Exper, Stat.^ 
Memoir 30, 1920, pp. 159-186.)—In churning, about one-fourth of the total 
phosphorus of the cream is retained in the butter, the amount in the latter ranging 
from 0*025 to 0*041 per cent, of P 2 O 5 . During storage, the soluble organic phosphorus 
compounds decompose, yielding inorganic phosphorus compounds, and the rate of 
this change depends upon the methods used in treating the milk and cream before 
churning. The presence of salt has a marked effect in causing decomposition of 
proteins in butter during storage, even at -10®C. The new alcohol-soluble protein 
discovered by Osborne and Wakemann (1918) in milk is also present in butter. 
Under certain conditions, bacteria are the controlling factors in the chemical 
changes of the phosphorus compounds of butter. The decomposition of lecithin and 
the formation of methylamine is the cause of fishy flavour in butter. When a fishy 
flavour develops in butter there is always an appreciable loss of soluble organic 
phosphorus. W. P. S. 

Lecithin Content of Butter and its j^ssible Relationship to Fishy 
Flavour. G. C. Supplee. {Cornell Univ, Agric, Exper, StaLy Memoir 29, 1920, 
pp. 101-150.)—Butter contains from 0*04 to 0*07 per cent, of lecithin, and there are 
indications that lecithin is the source of trimethylamine in butter, the amine giving 
a fishy flavour to the product. The presence of lactic acid and bacterial action are 
the controlling factors in the production of the trimethylamine. Certain butters, 
however, which possess a fishy flavour do not contain trimethylamine. W. P. S. 

Curua Palm Oil. {Bull. Imperial Inst,, 1920, 18, 172-174.)—Curua fruits 
(AttaUa spectabilis), received from Brazil, were composed of pericarp, 15-5 per cent., 
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shell, 71*8 per cent., and kernel, 13*2 per cent. The dry kernels yielded 65*3 per 
cent, of semi>8olid greenish oil having the following characters: 


Specific gravity at 100V15° C. 
^fraetive index at 40° C. 
Melting-point ... 

Solidifying point of fatty acids 
Acid value 
Saponification value 
Iodine value ... 
Unsaponifiable matter ... 
Beichert-Meissl value ... 

Polenske value 


0*8693 
1*447 
23*6° C. 

24*6° C. 

1*2 

269*5 

8*9 

0*36 per cent, 
equivalent to 6*26 c.c. of 
alkali per 5 grms. of fat 
equivalent to 15*6 c.c. of 
alkali per 5 grms. of fat 

• W. P. S. 


Cantaloup Seed Oil. W. F. Baugrhman, D. Brauns, and G. S. Jamieson. 

(/. Awer. Chem, Soc., 1920, 42, 2398-2401.)—Cantaloup (Cucumis melo L.) seeds 
yielded 30*4 per cent, of a pale yellow oil possessing a pleasant odour and taste, and 
having the following physical and chemical characters: 


Specific gravity at 25°/25° C. 
Itefractive index at 20° C. 
Iodine value (Hanus) 
Saponification value 
Reichert-Meissl value 
Polenske value ... 

Acetyl value 
Acid value 

Unsaponifiable matter 
Insoluble fatty acids 
Unsaturated fatty acids 
Saturated fatty acids 


0*9210 

1*4725 

125*9 

192*3 

0*33 

0*26 

15*8 

0*43 


1*1 per cent. 
94*0 per cent. 
80*2 per cent. 
14*3 per cent. 


The composition of the oil was: Myristin, 0*3; palmitin, 10*2; stearin, 4*5; 
olein, 27*2; linolin, 56*6; and unsaponifiable matter, 1*1 per cent—Total, 99*9 per 
cent. W. P, S. 


The Otoba Nutmeg. {Btdl. Imperial Inst, 1920, 18, 168-171.)—A forest tree 
{Myristica otoba), growing in the mountains of Columbia, produces spherical seeds 
0*8 inch in diameter, consisting of shell 30 per cent, and kernel 70 per cent. On 
steam distillation the kernels yielded 7*2 per cent, of a colourless volatile oil, having 
the following characters: 


Specific gravity at 15715° C. ... 

Optical rotation ... . 

Refractive index at 25° C. 

Acid value . 

Ester value . 

Ester value after acetylation ... 
Solubility in 90 per cent, alcohol 


0*894 
... +79-550 

1-502 
13-6 
Nil. 

20*0 

Soluble in 16 vols. 
at 15° C. 





















52 


ABSTBAGTS OF CHEMIOAL PAPERS 


The oil is deficient in certain odoriferous constituents present in ordinary nut* 
meg oil; it consists principally of terpeneSi and cannot be used as a substitute for 
nutmeg oil. After the volatile oil had been removed, the dry kernels yielded 
67*3 per cent, of fat somewhat resembling that obtained from nutmegs. The 


characters of this fat were: 

Specific gravity at 100°/16° C. 

Melting point . 

0-892 

... 37-8“ C. 

Acid value . 

.. 16-8 

Saponification value . 

... 198-9 

Iodine value. 

... 20-1 

Titre test . 

... 37-2''C. 


W. P. 8. 


Fraetiomt^tion of Chaulmoogpa Oil. A. L. Dean and R. Wrenshall. 

(J. Amer. Ghem. Soc.y 1920, 42, 2626-2645.)—It is not possible to effect a satisfactory 
separation of the chaulmoogric and hydnocarpic acids in the mixed fatty acids of 
chaulmoogra oil by direct fractional crystallisation or fractional precipitation with 
barium acetate. Fractional distillation of the ethyl esters is less satisfactory than 
direct fractional distillation of the fatty acids in vacuo. By this means three 
fractions are obtained, in the first of which hydnocarpic acid predominates, whilst 
the third contains the main portion of the chaulmoogric acid. The intermediate 
fraction consists of mixed fatty acids, probably a eutectic mixture, which cannot 
be separated by fractional crystallisation. By adding this mixed fraction to a 
further portion of fatty acids for distillation the yields of hydnocarpic and chaul¬ 
moogric acids are increased in their respective fractions. The chaulmoogric acid 
fraction is recrystallized from 80 per cent, alcohol, 20 c.c. being used for each 5 grms., 
whilst the hydnocarpic acid fraction is treated in the same way, except that material 
melting above 35'’C. is recrystallised from petroleum spirit (30 c.o. per 5 grms.). 
Even in the case of low grade chaulmoogric oil, at least 100 grms. of pure chaul¬ 
moogric acid (m.-pt. 68^C.; iodine value, 90-1; specific rotation + 56^), and at least 
50 grms. of pure hydnocarpic acid (m.-pt. 59®C.; iodine value, 100*2; specific 
rotation + 68*1°) should be obtained, 

“Talfushl” Oil. S. Keimatsu. (/. Pharm, Soc. Japan, 1920, 283-286.)— 
^^Taifushi” oil, which is the chaulmoogra oil of the Japanese Pharmacopoeia, is 
apparently derived from the seeds of Hydnocarptcs anthelmintica, and not from those 
of Taraktogenos Kurzii, the source of genuine chaulmoogra oil. A sample of the 
Japanese product had the following characters: M.-pt., 22-23° C.; sp. gr. 0*962 at 
16° 0.; [a]D«+51*2°; acid value, 12*06; saponification value, 20 30; and iodine 
value, 85*06. It consisted mainly of the glycerides of chaulmoogric and hydnocarpic 
acids. The latter acid, when oxidised at a low temperature, yielded a dihydroxy- 
hydnooarpic acid, Ci 5 H 27 (OH) 2 .COOH, melting at 83° C. 

Estimation of Methyl Alcohol in Cacao-Beans and Husks. C. H. Koers. 

{Chem. Weekbladf 1920,17, 678-679.)—The total methyl alcohol was estimated iu ten 
varieties of cacao-beans and five varieties of husks, with a view to the application 
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of this method as a means of determining the adulteration of coooa with husks. The 
results were oaloulated free from fat and ash. In the beans the total methyl alcohol 
varied between 0*19 and 0*23 per cent., the results agreeing fairly closely with those 
obtained by von Fellenberg {Mitt. Oeb. Lehensmittundersuch. und Hyg.). With the 
huskst however, much lower values were obtained in some cases than those recorded 
by von Fellenberg; the amounts found were 0*43-0*89 per cent. No safe conclusion 
as to adulteration with husks can be drawn from an estimation of the total methyl 
alcohol content of coooa. Further, seven varieties of manufactured coooa contained 
only 0*10-0*26 per cent, of methyl alcohol. These low figures are possibly due to loss 
of alcohol brought about by the action of potassium carbonate used in the treatment 
of the beans. W. J. W. 

Detection of Methyl Alcohol in Liqueurs and Spirits. L. Hoton. {Ann. 
Falsif.^ 1920, 13, 490-491.)—The test proposed depends on the determination of the 
initial boiling-point of the liquid. Two hundred and fifty c.c. of the sample are 
distilled, with the aid of an efficient fractionating column provided with a thermometer 
at the top, and the temperature of the vapours is observed. With a 20 per cent, 
(by vol.) ethyl alcohol solution, the temperature of the distilling vapours, after the 
first thirty seconds, reaches 78° G., and remains constant for some minutes. If a 
small quantity of methyl alcohol be present, this temperature is diminished by several 
degrees. W. P. S. 

Essential Oil fromthe Berries of Juniper us phcentcea from Sardinia. 
E. Puxeddu and F. Vodret. {Oazz. CMm. Italy 1920, 60, ii., 245-257.)—These 
berries, when macerated in water for at least two days and then distilled, yield about 
2*5 per cent, of an essential oil which is colourless and transparent, but turns slightly 
yellow in the light. It has a pronounced aromatic odour and yields a smell of 
turpentine when a drop is rubbed between the hands. It tastes like camphor and 
burns with a smoky fiame and an odour of resin. Its constants were: Specific 
gravity, 0*8658 at 15° ; [aji,” +16*84°; viscosity, 97-1*7259 at 18*5®; solubility at 27°, 
nil in 70 or 80 per cent, alcohol, 1*16 in 90 per cent, alcohol; refractive index 
for daylight at 20°, 1*4675; reaction, neutral; saponification value, 14-15; acid 
value, 2-49; acetyl value, 35; aldehydes and phenols, absent; Maumen6 figure, 
136*80; iodine value (Hiibl), 285*53, varying results being obtained if the proportion 
of iodine employed is varied; bromine value, 264*55. Various colour reactions are 
described. Distillation under diminished pressure yielded a principal fraction, 
boiling at 74° under 30 mm. pressure, and having specific gravity 0*8543 at 25°, 
refractive index 1*4644, [aj 23*94°. T. H. P. 

Estimation of Morphine in Opium. A. Jermsted. {Ann. Chim. anal, 
1920, 2, 354^358. modification of the Helfenberg method is recommended, the 
procedure being essentially that prescribed in the Swiss Codex. Six grms. of the 
opium are ground to a paste with 6 grms. of water; the paste is rinsed into a weighed 
flask, and water is added to make the weight up to 54 grms. The mixture is shaken 
occasionally during thirty minutes, and then filtered; 40 grms. of the filtrate are treated 
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with 2*9 grtne. of N ammonia and filtered; and 36 grm 8 « of this filtrate are shaken in 
a flask with 7 grms. of ether and 4 grms. of N ammonia. After ten minutes, a 
further quantity of 10 o.c. of ether is added, and the mixture is placed aside for 
thirty minutes, after which the ethereal solution is poured through a filter, and 
the crystalline magma is washed three times with 5 c.c. of water saturated with 
ether. The filter and precipitation flask are dried at 100^ C.; the portion of the 
crystals on the filter is returned as far as possible to the flask, dissolved in 25 c.c. of 
hydrochloric acid, the solution poured through the filter, and the latter and the 
flask washed with about 75 c.c. of water. The filtrate and washings are then 
treated with 5 drops of methyl-red solution, and the excess of acid is titrated with 
sodium hydroxide solution. Each c.c. of hydrochloric acid is equivalent to 
0*0285 grm. of anhydrous morphine. W. P. S. 

Quantity of Ammonium Salts in Various Opiums. L. J. Thomson. 

{ Pharm. J., 1920, 105, 550.)—Opiums of different origin yielded the following per¬ 
centage of quantities of ammonia (NH 3 ) when distilled with sodium carbonate 
solution : 



Lowest. 

j Average, 

Turkish (21 samples) 

0-47 

009 

1 0-22 

Indian (48 samples) 

... ; 0-27 

0-17 

j 0-21 

Persian (2 samples) 

... i 0-21 

1 

015 

0-18 


W. P. S. 


New Reaction of Saccharin. L. Thevenon. (/. Pharm, Ghim,, 1920, 22, 
421-422.)—Diazotisation of saccharin and coupling of the resulting diazo-chloride 
with /i?-naphthol yields /:?-naphtholbenzoic acid, which is a red colouring matter. 
This reaction is carried out as follows: To 0*1 grm. of saccharin dissolved in 25 c.c. 
of water are added 10 c.c. of 0*1 per cent, sodium nitrite solution and 6 drops of 
dilute sulphuric acid (1:3), the liquid being shaken, allowed to stand for some 
minutes, and then treated with 01 grm. of /^-naphthol. The red coloration thus 
developed is very intense and persistent, and is fixed by wool and silk. To detect 
saccharin in foodstuffs, the latter are extracted with water, alcohol, or other 
solvent, and the liquid extract mixed with a few drops of 1 :3 sulphuric acid and 
treated as above. T. H. P. 

Yacca Gum. (Chem, Trade J,, 1920, 47, 803.)—The gum from Xanthorrhcea 
hastilia is soluble in alcohol and in aqueous solutions of the caustic alkalies, but is 
not dissolved by turpentine, benzene, linseed oil, or the usual hydrocarbon solvents. 
On addition of acid to the alkaline solutions the gum is more or less completely 
precipitated as a dull yellowish powder. Cold strong sulphuric acid partially dissolves 
the gum, forming a deep red solution, which, on the addition of water, gives a 
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brownish-red precipitate. When freed from sulphurio acid, this precipitate dissolves 
in water, and is n^recipitated on the addition of a little sulphuric acid to the solution. 

T. J. W. 

Adulteration of Gum Tragacanth with Gum Arabic. L. Thevenon. 

{Ann, Falsif,j 1920,13, 489.)—Powdered gum tragacanth is sometimes adulterated 
with the cheaper gum arabic. The presence of the latter may be detected by treating 
a portion of the sample mixed with water with an equal volume of 4 per cent, 
pyramidon (dimethylaminophenyldimethylpyrazolone) solution, and then adding 10 
drops of hydrogen peroxide (12 vol.). A blue-violet coloration develops within five 
to thirty minutes, according to the quantity of gum arabic present. The test will 
detect as little as 1 part of gum arabic in 20 parts of gum tragacanth. 

W. P. S. 

BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Estimation of Phosphatides. D. H. Brauns and J. A. HacLaug^hlin. 

(/. Amer, Chem. Soc,, 1920, 42, 2238-2250.)—The method proposed involves the 
separation of the phosphatides from the other substances in the material to be 
analysed and the estimation of phosphorus, chlorine, and amino nitrogen in the 
mixed phosphatides. Separatioii of PhospJiatides. —The material is extracted with 
hot alcohol, and the alcoholic extract is evaporated. Animal or vegetable tissues 
which cannot bo reduced to a powder are dried previously with anhydrous sodium 
sulphate and calcium sulphate; liquids are treated similarly, whilst non-volatile 
liquid {e.g.f glycerol) preparations are boiled directly with alcohol The dry alcoholic 
extract is mixed with anhydrous sodium and calcium sulphate and extracted with 
ether, and the ethereal extract is evaporated to a volume of about 40 c.c., and washed 
with 15 c.c. of saturated sodium chloride solution (this removes traces of inorganic 
phosphates). The sodium chloride solution is drawn off, washed with 10 c.c. of 
ether, the united ethereal solutions are evaporated, and the residue dried and 
weighed. If possible, such a quantity of original material should have been taken 
as would yield not less than 0*2 grm. of mixed phosphatides. Estimation of Phos¬ 
phorus, —The mixed phosphatides are dissolved in 100 c.c. of alcohol, and 5 c.c. of 
this solution are evaporated to dryness in a large test-tube; the residue obtained is 
then heated with a mixture of nitric and sulphurio acids (2 c.c. of each), and the 
heating continued until fumes of sulphuric acid appear. The mixture is cooled 
slightly, a few drops of dilute cane-sugar solution are added, the mixture again 
heated to expel the last traces of nitric acid, then rinsed into a basin with 10 c.c. of 
water, 10 c.c. of 30 per cent ammonium nitrate solution are added, the whole 
heated to boiling and treated with 4 c.c. of 10 per cent, ammonium molybdate 
solution. The yellow precipitate is collected on a small asbestos filter, washed with 
ammonium nitrate solution, then transferred to a beaker by the aid of a small 
quantity of dilute sulphuric acid, and treated with 0*5 grm. of stannous chloride. 
After thirty minutes the blue solution is filtered through asbestos, the filtrate 
diluted to 100 c.c. with dilute sulphuric acid, and the coloration compared with that 
given by a known quantity of phosphorus under similar conditions. Estimation of 
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Choline and Amino Nitrogen .—About O’S grm. of the ether-soluble phosphatides, or 
an aliquot portion of the alcoholic solution after evaporation, is boiled with 30 o.o. 
of ^ sulphuric acid under a reflux condenser for forty-eight hours; the solution is 
then cooled, Altered, the fatty acids are washed with water, and the filtrate is 
neutralised with barium hydroxide solution. The precipitate is collected on a filter, 
washed with hot water, and the filtrate acidified and evaporated to dryness. The 
dry residue is extracted with alcohol, the alcoholic solution concentrated to a volume 
of about 10 0 . 0 ., and alcoholic platinum chloride solution is added. After some time 
the precipitate is collected, dried at 105^ C., and weighed. It consists of choline 
platino-chloride containing some amino-ethyl alcohol platinum chloride. The filtrate 
from this precipitate is acidified with hydrochloric acid, evaporated to dryness, the 
residue rendered slightly alkaline with sodium hydroxide, acidified with acetic acid, 
diluted to 2*5 c.o., and the amino nitrogen estimated by means of Van Slyke's micro¬ 
amino nitrogen apparatus. The amino nitrogen is also estimated in a portion of the 
precipitate. The weight of amino-ethyl alcohol platinum chloride is obtained by 
multiplying the weight of nitrogen by 19. The weight of the precipitate minus the 
weight of amino-ethyl alcohol platinum chloride equals the weight of pure choline 
platino-chloride; the latter, multiplied by 2*608 gives the weight of lecithin. The 
sum of the amino nitrogen in the filtrate and in the precipitate is multiplied by 
53*20 to obtain the amount of kephalin. W. P. S. 

Distribution of Enzymes and Proteins in the Endosperm of the Wheat 
Berry. F. J. Martin. (J. Soc. Chem. Ind.y 1920, 39, 327t.)— The enzymic activity 
of flour from various parts of the wheat berry was determined from the amount of 
carbon dioxide produced by a dough made from the flour, water, yeast, and a little 
salt, maintained at 29^ C. for 24 hours. The results showed that the activity was 
highest in the portions close to the exterior of the endosperm, and gradually declined 
towards the centre. Portions of the same flours were used for the estimation of 
gluten, which varied from 13*8 per cent, in the centre to 21*6 per cent, in the outer 
portions. The consistency of the glutens obtained in the wet state was observed to 
vary considerably, and determinations made by measuring the volumes of the dough 
and the carbon dioxide evolved from doughs containing the same weight of gluten 
and consisting of flour, wheat starch, water, yeast, and salt, showed that the gluten 
from the centre of the berry possessed the highest gas-retaining capacity. The gas- 
retaining power is practically inversely proportional to the amount of gluten present, 
thus accounting for the uniform strength ” of flour from all parts of the berry. 
The above results were confirmed by baking tests, which showed that flour from ail 
parts of the endosperm produced loaves obtaining the uniform value of 82 baker’s 
marks. T. J. W. 

Presence of Hydrocyanic Acid in Linseed Cakes. Barishac. {Ann. 
Fahif., 1920, 13, 487-489.)—From the fact that the whole of the hydrocyanic acid 
known to be present in linseed cakes is obtained only when the material is distilled 
in the presence of a relatively large excess of hydrochloric acid, it is possible that the 
cyanogenetic glucoside may pass unchanged through the alimentary tract of an 
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animal If this bo the case, there seems to be little risk of poisoning when the cake 
is consumed. Linseed cake has been used for a very long time and in large quantity 
without any injurious effect having been noticed.- W. P. S. 

Presence of Hydrocyanic Acid in Linseed Cakes. E. Kohn-Abrest 

(Ann, Falsif.^ 1920, 13, 482-487.)—^The cyanogenetic glucoside occurring in linseed 
is concentrated in the pressed cake obtained when the oil is expressed, but the 
quantity in the cake appears to depend to some extent on the method of manufacture. 
Much of the hydrocyanic acid is lost during prolonged maceration of the seeds and 
by evaporation. Linseed grains of various origin (Indian, 8. American, Russian, 
French, etc.) yielded about 0*02 per cent, of hydrocyanic acid; linseed cakes yielded 
up to 0*38 per cent. It is suggested that a maximum limit of 0 02 per cent, of 
hydrocyanic acid should be fixed for linseed cakes used for feeding animals. 

W. P. S. 


The Chemical Nature of Bacterial Anti-bodies. F. M. Huntoon, P. 
Masucci and E. Hannum. (/. Avier. Ghem. Soc., 1920, 42, 2654.)—-By a series of 
indirect chemical, physical, and biological methods the authors arrive at the following 
conclusions: Anti-bodies are of colloidal nature, and the molecule contains a large 
number of atoms. They are unaffected by trypsin, not precipitated by solutions free 
from electrolytes, are insoluble in ether, unaffected by short exposure to 30 per cent, 
sodium chloride solution, by certain dilute acids and alkalies, and by temperatures up 
to 60® C. Above this temperature they are destroyed or altered in nature. From 
these results it is deduced that anti-bodies are not serum proteins, nor globulins, but 
may belong to the peptide group having a carboxylamino linkage. T. J. W. 


ORGANIC ANALYSIS. 

New Method fbr the Separation of Highly Unsaturated Fatty Acids in 
Fish Oils. M. Tsujimoto. {J- Chem. Ind.^ Tokyo, 1920, 23 [272], reprint.)—The 
method is based upon the fact that the lithium salts of highly unsaturated fatty 
acids are soluble in acetone containing a little water (about 5 per cent, by volume), 
whereas the lithium salts of saturated and less unsaturated fatty acids are insoluble. 
About 5 grms. of the fatty acids from the fish oil are freed from unsaponifiable 
matter and dissolved in 20 c.o. of anhydrous acetone, and the solution neutralised 
with 42'7-aqueou8 lithium hydroxide solution (phenolphthalein as indicator), the 
number of c.c. required being termed a. Then (6-a) o.c. of water and 75 c.c. of 
acetone are added, and the fiask corked and chilled in ice for two hours, after which 
the solution is filtered through dry filter paper placed in a funnel surrounded by ice. 
ThQ filtrate is allowed to stand until its temperature has risen to that of the room ; 
50 c.c. are then evaporated, and the residue of soluble lithium salts decomposed with 
dilute hydrochloric acid. The liberated acids are dissolved in ether, the solution 

* According to some authorities this depends largely upon the age of the animal.—EniTon. 
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dried with anhydrous sodium sulphate and evaporated, and the residual acids 
weighed. The following results are typical of those obtained by this method: 



Original Fatty Acids 
(Free from Unsaponifiable 
Matter). 

Highly Unsaturatod Fatty Acids. 

Acids Free from 
Highly 

Unsaturated Acids. 


Iodine 

Value. 

Noutraliaa- 

tion 

Value. 

Poly¬ 

bromides. 

Yield. 

Iodine 

Value. 

Noutralisa- 

tiun 

Value. 

Refractive 

Index, 

20“ C. 

Iodine 

Value. 

Neutralisa¬ 

tion 

Value. 

Japanese sardine oil... 

171 

187 

Per Cent. 
49 

Per Cent. 
29 •» 

357 


1 -4966 

83 

191 

Herring oil . 

108 

193 

16 

16-0 

203 

168 

1 -4890 

78 

197 

Codliver oil. 

169 

190 

S 40 

29‘2 

360 

172 

1 -4927 

91 

196 

Snnfish liver oil 

164 

192 

43 

30-8 

338 

174 

1-4910 

91 

194 

"Whale oil . 

114 

— 

22 

13 6 

306 

177 

1 -4887 

69 

196 


Vegetable oils and terrestrial animal oils gave only relatively small yields of 
highly unsaturated fatty acids— e,g., 1*2 per cent, in the case of sesame oil and 9*3 
per cent, in the case of linseed oil. The acids thus separated, however, still contain 
a certain proportion of solid and less unsaturated acids, but the separation may be 
completed by fractional distillation of the methyl esters of the fatty acids. Further 
investigation has shown that the clupanodonic acid, first isolated by the author from 
Japanese sardine oil, is not a definite chemical compound, and that its formula 
series) is also incorrect. The principal highly unsaturated fatty 
acids in this oil appear to be C2,^Hgo02 and series), and it is 

suggested that the formula for clupanodonic acid should be changed to C22H31O2, 
which forms the bromide C22H3402BriQ, containing 70*76 per cent, of bromine. 

Estimation of Dextrose and Starch. F. A. Quisumbing*. (Philippi?ie J. 
Science, 1920, 16, 581-599.)—The estimation of starch in flours and other starch 
products is carried out as follows: Two to 3 grms. of the sample are well washed 
with 250 c.c. of cold water, and gelatinised by heating to boiling with about 150 c.c. 
of water, cooled to 40° C., and 25 c.c. of saliva, exactly neutralised with dilute 
hydrochloric acid, are run in, the temperature being maintained at 40° C. until the 
addition of iodine to a few drops yields no blue colour. The solution is filtered and 
diluted to 200 c.c., 15 c.c. of sulphuric acid run in, and the mixture boiled for three 
or four hours under a reflux condenser. On cooling, the solution is neutralised with 
sodium hydroxide solution and diluted to 500 c.c. Twenty-five c.c. of this solution, 
50 c.c. of potassium permanganate solution, and 25 c.c. of 0*848 per cent, sodium 
carbonate solution, are mixed, and so heated that the temperature rises from 
29° to 95° C. during a period of two minutes, and the latter temperature is kept 
constant for a further two minutes, after which 25 c.c. of 28 per cent, sulphuric acid 
and 25 c.c. of yg oxalic acid solution are run in, and the excess of oxalic acid titrated 
with potassium permanganate solution. The difference between the volumes 
of potassium permanganate solution used, and the ^ oxalic acid added, represents 
the potassium permanganate used in oxidising the dextrose, and, by reference to a 
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table given in the original paper, the amount of starch present in the sample taken 
is found. When dealing with pure starches the preliminary gelatinisation and 
salivary digestion are omitted, whilst dextrose requires only the heating with alkaline 
permanganate and the subsequent titration. The method gives results showing 
excellent agreement with those obtained by Munson and Walker’s modification of 
Fehling’s method (J. Assoc, Off, Agric, Chemists, 1916, 1 and 2). Brief references 
are made to the work of earlier experimenters upon the action of alkalies and 
oxidising substances upon sugars, and preliminary experiments made during the 
evolution of the above method are described in detail. T. J. W. 

The Individuality of Erythpodextrin. J. C. Blake. (/. Amer, Chem, Soc,, 
1920, 42, 2673-2678.)—An erythrodextrin was isolated from five samples of dextrin 
(prepared by different methods from wheat and maizestarch), by the following series of 
operations. Fractional precipitation by alcohol of concentrations between 50 and 65 
per cent., precipitation by ammonium sulphate, heating to 60° C. with slight excess 
of barium carbonate for two hours, precipitation by the addition of 42 per cent, 
alcohol and drying over calcium chloride to constant weight. The results of the 
operations were controlled by the determination on a 5 per cent, solution of the 
specific rotation at 25° C., the coloration produced by the addition of iodine, the time 
required for digestion to the achromic point (iodine) with saliva diluted 1 to 18, and 
the ** glucose value ’* obtained with Benedict’s reagent. The product obtained yielded 
the following values: Polarimetric reading -f 16*2; time required to reach achromic 
point, 2*25 minutes ; and ** glucose value,” 1*6. The colour produced by iodine with 
erythrodextrin is at a maximum when the former is in slight excess, and a correction 
for the red colour due to this excess may be made by deducting from the red colour 
40 per cent, of the total yellow colour observed. The presence of amylodextrin has 
no disturbing influence, since the blue colour produced neutralises the yellow colour 
of the iodine, until excess of the latter is present. The erythrodextrin obtained by 
the above method is of great use in the estimation of relative amylolytic activity. 

T. J. W. 

Petrols containing: Dissolved Gases. F. Bordas. {Ann, Falsif,, 1920, 13, 
539-543.)—Certain motor spirits (petrol) sold recently in France have consisted of a 
“ heavier petroleum fraction containing an appreciable quantity (up to 10 per cent.) 
of dissolved gases, such as methane, ethane, propane, and butane. The quantity of 
gaseous constituents may be estimated by placing 200 c.c. of the sample in a flask 
attached to a reflux condenser, the top of the latter being connected with a tube 
which extends into a graduated cylinder containing 50 c.c. of ordinary kerosene ; the 
cylinder is surrounded by a freezing mixture. The flask is heated to nearly the 
boiling-point of its contents for forty-five minutes, and the increase in volume of the 
kerosene then noted, after the latter has been brought to its original temperature* 
The difference in the specific gravity of a petrol before and after the removal of 
gaseous constituents is of the order of 0*010. W. P. S. 

Heltingr-Point of Coal. G. Charpy and J. Durand {Comjjtes re^nd,, 1920, 171, 
1368-1360.) —The finely-ground coal is moistened with water, moulded into small 
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cylinders about 85 mm. in length, dried at 105^ C., and sealed in glass tubes from 
which the air has been displaced by a prolonged current of hydrogen. The tube is 
placed in a copper envelope and heated in a lead bath, the temperature being 
measured by a mercury thermometer up to 460^ G., and by a thermo-electric couple 
beyond that. The temperature is gradually raised, the tube being removed at 
intervals for inspection. The coal at hrst contracts, then apparently expands, and 
afterwards undergoes a second contraction characteristic of true conversion into 
coke. It is at the temperature corresponding with the maximum of the first 
contraction that fusion occurs, this being characterised by softening of the coal, 
which fills the glass tube completely. Of eight coals examined, six melted between 
395® C. and 550® 0., and the other two did not melt below 600° C. The fusibility is 
independent of the content of volatile matter, but, like the tendency to form coke, is 
directly connected with the state of oxidation; coals oxidised by heating at 120° G. 
no longer melt. T. H. P. 

Estimation of Phenols in Sheep Dips. K. B. Edwards and 6. A. Freak. 

[J. Soc, Chem. Ind,, 1920, 39, 326-327t.) —The method adopted by the U.S. 
Government consists in distilling the acidified dip with steam, dissolving the phenols 
in benxene, and shaking this solution with sodium hydroxide solution (1:3) in a 
graduated tube. After complete separation the increase in volume of the alkaline 
solution is measured, and each c.c. of the increase is assumed to represent 1 grm. of 
phenols. Investigation of this method by the authors has shown that in the case of 
pure phenols the results obtained vary within wide limits according to the nature 
of the phenol and its boiling-point. Thus phenol shows an apparent per¬ 
centage of 92*5, whilst p-cresol yields a corresponding value of 102*5. Various 
fractions obtained by the distillation of commercial cresylic acid 3 delded 
similar results, that boiling below 195° G. showing an apparent percentage of 95, 
and the last fraction, boiling above 250° C., giving 117*5; whilst intermediate 
fractions showed a gradual rise in the percentage with the increase in the boiling- 
point. Since phenols, boiling above 250° G., are volatile with great difficulty when 
distilled with steam, the method is applicable only to those having a lower 
boiling-point, and any others present in the dips are omitted from the final estima¬ 
tion. Reference is made to a case where the specification required that 60 to 70 per 
cent, of the cresylic acid supplied should boil between 185° and 195'’ G. Tested by 
the method described, this sample showed 92 per cent, of phenols, whereas the 
actual amount present was 97 per cent. T. J. W. 

Oxidation of the Grigmard Reagent. C. W. Porter and C. Steel. 

(el. Amer, Chem. Soc,, 1920, 42, 2650-2654.)—The authors have studied the reactions 
of phenyl magnesium bromide by bubbling pure oxygen through an ethereal solution 
of the compound, and hydrolysing the resulting mixture with ice and dilute hydro¬ 
chloric acid, the final products being identified and estimated. The yield of phenyl 
bromide is practically constant, indicating that this compound is formed by the 
direct action of magnesium upon phenyl bromide during the preparation of the 
Grignard reagent. The optimum teniperature for the production of phenol is 0° G., 
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when a yield of 22*9 per oent. is obtained. The presenoe of certain compounds and 
the increase in the yield of phenol when hydrolysis takes place in the presence of a 
reducing agent suggest the presence of phenyl peroxide as an intermediate product. 

T. J. W. 

Detection of Nitroso Compounds and Estimation of Nitro Derivatives 
in Smokeless Powder. C. Lutri. {Oiom. Chim. Ind. Appl., 1920, 2, 657-559.) 
—Nitrous acid, nitrosamines, and nitroso-derivatives give an intense violet coloration 
with a 1 per cent, solution of a-naphthylamine in acetic acid. A similar coloration 
is also given by potassium chlorate, hydrogen peroxide, and lead peroxide, but not 
by ammonium persulphate or potassium nitrate. The presenoe of dinitrotoluene 
does not interfere with the application of the test to smokeless powders. Estimation 
of Aromatic Nitro Compounds, —Three grms. of the finely-divided explosive are 
extracted for about six hours with ether, the extract evaporated at a low tempera¬ 
ture, and the residue heated on the water-bath beneath a reflux condenser for about 
six hours with 50 c.c. of 20 per oeni sulphuric acid, the flask being meanwhile 
frequently shaken. The liquid is then filtered, the filtrate extracted with benzene, 
the extract evaporated at about 50^ G., and the residue weighed. 

Estimation of Mineral Residue in Smokeless Powders. 6. Lutri. 

(Oiom, Chim, Ind, Appl,, 1920, 2, 244.)—A method of estimating mineral residues or 
graphite in smokeless powders is based upon the solution of the organic constituents 
in pyridine: Five grms. of the powder in a fine state of division are mixed with 
about 8 grms. of pyridine, and the beaker immersed at intervals in a hot-water bath, 
until, after forty-eight hours, the viscid mass has become liquid. The contents 
of the beaker are then diluted with 20 c.c. of alcohol and filtered through a weighed 
Gooch crucible, and the residue washed successively with alcohol, ether, hot benzene, 
dilute hydrochloric acid, and water. Finally it is ignited until it shows signs of 
incandescence, cooled, and weighed. 

Inks: Their Composition, Manufacture, and Methods of Testing*. 
{Circular No, 95, Bureau of Standards^ Department of Commerce^ U:S,A,t 1920, 
pp. 24.)— U.S,A. Standard for Iron Writing Inks: The U.S.A. Government has 
adopted the following specification for inks: The ink must be a gallotannate of iron 
ink, not inferior in any essential quality to one properly prepared according to 
the following formula: Tannic acid, 23*4 grms.; gallic acid, 7*7 grms.; ferrous 
sulphate, 30 grms.; dilute hydrochloric acid, U.S.P., 25 grms; phenol, 1 grm.; and 
suitable blue dye, 2*2 grms., with water to make 1,000 c.c. at 16*6® C. Duplicating 
inks consist of a mixture of pigment (carbon, ferrioyanides and ferrocyanides of iron, 
artificial ultramarine) and oil, such as castor-oil, sulphonated castor-oil, rosin oil, 
cotton-seed oil, sulphonated cotton-seed oil, and mineral oil. Some also contain 
rosin soap. Analysis of Wbiting Inks— Total Solids: Ten grms. are evaporated 
to dryness, and the residue dried for one hour at 105® C. Ash: The residue is 
ignited at a low red heat. Iron: The ash is dissolved in 25 c.c. of hydrochloric 
acid, the solution diluted to 400 c.c;, and the iron precipitated with ammonium 
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hydroxide and estimated gravimetrically. Sulphuric Anhydride: Ten grms. of the 
ink are evaporated in a silica dish, and the residue heated for an hour at 120^ G., 
and then ignited and cooled, and the dish heated in water for an hour on the water- 
bath. The solution is filtered, heated for thirty minutes on the water-bath with 
5 c.c. of bromine water, acidified with hydrochloric acid, and treated with 10 c.c. of 
10 per cent, barium chloride solution. The barium sulphate is filtered off after 
twelve hours. Tannin: Ten grms. of ink are mixed with 10 c.c. of concentrated 
hydrochloric acid in Kempfs extraction apparatus, and water added to about 
2 inches below the overflow tube. The bulb is then filled with ethyl acetate, and 
the apparatus shaken until all tannin has been extracted (about two hours). The 
ethyl acetate extract is washed three times with a semi-saturated solution of 
potassium chloride to remove any iron salts present, and then evaporated in vacuo^ 
the residue taken up with a little water, the solution filtered if necessary, and 
evaporated in a weighed dish, and the residue dried at 105^ C. and weighed. 
Chromium: Chromium, which is usually present in logwood inks, is estimated by 
fusing the ash with 10 grms. of sodium carbonate in an oxidising atmosphere; the 
fused mass is treated with water, and filtered, the filtrate acidified with acetic acid, 
heated to boiling, and treated with 10 per cent, barium chloride. In the presence of 
chromium a yellow precipitate will be obtained. It is collected in a Gooch crusible, 
ignited, cooled, and weighed as CrgOs. Specific Gravity: This is determined e.t 
15*6® 0., and compared with water at the same temperature. Streak Tests : The ink 
is applied to pieces of all-rag writing-paper of good quality, 11 by inches, which 
are clamped on to a glass plate 8 inches wide, inclined at an angle of 45®, pipettes 
with a capacity of about 0*6 c.c. being used for the purpose. Regular streaks should 
be obtained, the head being oval, and the remainder of nearly uniform width. In 
the case of a very fluid ink the head is tapering, and the streak shows rapid contrac¬ 
tion. Resistance to Light and Reagents : After the ink has become oxidised within 
the fibres of the paper (which will take from five to eight days) the streaks are cut 
laterally into four strips. One of these is immersed in water at the ordinary 
temperature, and a second exposed to ultraviolet light (or to direct sunlight), whilst 
the third and fourth are kept in the dark. Strip No. 4 is subsequently out into small 
pieces and tested with various reagents, such as 95 per cent, alcohol; 90 parts by 
volume of water with 10 of ammonium hydroxide; 2 per cent, hydrochloric acid ; 
2 per cent, sodium hydroxide solution; and bleaching powder solution containing 
available chlorine. The tests are relative, and the results should be compared 
with those given by the standard ink. Analysis of Cancelling Inks — Substances 
Volatile at the Ordinary Temperature : A weighed quantity (about 6 grms. of the ink) 
is exposed to the air, and weighed after eighteen hours, and then after each day. 
The percentage loss in weight ought not to exceed 15 per cent, during the first seven 
days. Penetratwi Test: Strips of white blotting-paper, about 12 mm. wide and 25 cm. 
long, are cut from the same sheet, and introduced into 5 c.c. of the ink contained in 
a homoeopathic shell viar’ about 8 cm. long and 2 cm. in diameter. Portions of 
5 c.c. of water are placed in two similar vials, and strips of blotting-paper also intro¬ 
duced into these. In each case the blotting-paper should be nearly vertical, and care 
should be taken that the liquid does not ascend by capillarity between the edges of 
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the strips an3 the sides of the vials. Exactly fifteen minutes from the time of inser¬ 
tion the height to which the liquid has ascended the strip of paper is measured by 
means of dividers and a millimetre rule, and a second set of readings is made after 
fortjr-five minutes. In each case the readings are expressed in terms of the pene¬ 
trating power of water represented as 100, by dividing each result by the average of 
the results obtained with water, and multiplying the quotient by 100. The portions 
of the immersed strips may also be cut off, and extracted successively with petroleum 
spirit, alcohol, etc., to separate the constituents of the ink. The extent to which the 
dyes or lampblack have penetrated the paper affords an index of the quality of the 
ink. Sedimentation Test: The ink is introduced into a graduated 200 ac. cylinder 
to the depth of 16 mm., and treated with a suitable solvent (alcohol, ether, benzene, 
petroleum spirit, etc.) so as to give 200 c.o. of solution. The cylinder is closed with 
a stopper and allowed to stand, and the layer of sediment measured, at intervals of 
fifteen minutes during the first hour, then each hour for several hours successively, 
and subsequently twice a day for a week t^^ ten days. After settling is complete the 
height of the sedimentation should not equal or exceed 16 mm. The rate of sedi¬ 
mentation affords an index of the state of division of the carbon. In the case 
of some inks no appreciable layer is formed after ten days. Lampblack : Five grms. 
of the ink are diluted with a suitable solvent, and the deposited carbon collected in 
A Gooch crucible, washed with solvent, dried, and weighed, and the weight corrected 
for the amount of ash. Glucose: Three grms. of the ink are diluted with water, the 
dyestuffs precipitated with sodium hydroxide, the liquid filtered, and the sugars 
estimated in the filtrate by means of Fehling’s solution. 

Classification and Identification of Coal Tar Dyes. Clrculaire du Chef 
du Service des Finances et HM. les Chimistes en Chef des Laboratoires. 
(Ann. Falsi/., 1920, IS, 193-456.)—Methods are described for separating the dyes into 
groups with a view to their subsequent identification, and suitable tests are described. 
An alphabetical list of the dyes is also given. The paper is unsuitable for abstraction, 
and the original should be consulted. W. P. S. 
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Conductimetric Titration. J. M. Kolthoff. (Cham. Weehhlad, 1920, 17, 
694-701.)—The conditions under which the conductimetric method is applicable to 
the titration of strong and weak acids and bases have been investigated. Phenol, 
boric acid, and hydrogen cyanide give good results, and the method is also suitable 
for the estimation of aniline and its derivatives and alkaloids. Formic, oxalic, and 
tartaric acid may be titrated with ammonia, but boric acid is too weak. With 
mixtures of acids it is sometimes advantageous to add alcohol in order to reduce the 
dissociation constant. With boric acid and acetic acid no definite break in the curve 
is obtained, but with oxalic and tartaric acid, boric acid may be satisfactorily titrated. 
Phenol behaves similarly. Hydrogen cyanide may be titrated in presence of acetic 
acid, but cannot be determined with oxalic acid. The author gives many more 
examples of the applicability of the method. W. J. W. 
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Table of Highly Sensitive Rays of the Elements Applicable to Analytical 
Investigations. A. de Gramont. (Comptes rend., 1920, 171, 1106-1109.)—The 
author gives for most of the elements the wavs'^lengths of the rays of great sensibility 
obtained in the condensed spark, either by direct observation on metals, alloys, and 
conducting minerals, or by fusion of non-conducting minerals or pulverulent preci¬ 
pitates with salts of the alkali metals. T. H. P. 

Gas-Volumetpic Estimation of Ammoniacal, Nitric, and Organic Nitrogen 
in Mixed Fertilisers. P. Baldi. {Oionu Chim, Ind, Appl^ 1920, 2, 376-378.)— 
The fertiliser (10 grms.) is extracted with hot water, and the filtered extract and 
washings diluted to 200 c.c. Ten o.c. of the solution are used for the estimation of 
ammoniacal nitrogen by the hypobromite method, whilst nitric nitrogen is estimated 
by the same method in 50 c.c. of the solution, after reduction with Devarda’s alloy, 
in presence of sodium hydroxide. Organic nitrogen in the solution and in the 
residue from the extraction is estimated by Kjeldahl’s process, the ammonia being 
determined by the hypobromite method. The tabulated results show that the gas- 
volumetric method, applied as described, gives slightly lower proportions of nitrogen 
than those obtained by distillation of the ammonia. 

lodimetric Estimation of Amino Nitrogen. H. H. Willard and W. E. 
Cake* {J- Amer, Ghem. Soc,, 1920, 42, 2646-2650.)—Material containing 10 or 
15 mgrms. of nitrogen is weighed and heated with 15 c.c. of concentrated sulphuric 
acid for about ten minutes, or until the organic matter is completely charred and 
free evolution of sulphur dioxide has ceased. After cooling, solid potassium 
persulphate, weighing ten times the amount of the material taken, is added by means 
of a thistle tube, the mixture being gently warmed and then swirled until colourless, 
boiled for five minutes to decompose any excess of persulphate, diluted with 70 c.c. 
of water, and again boiled to remove any residual sulphur dioxide. After cooling, 
a few drops of methyl orange are added, and the solution is neutralised by the 
addition, of 40 per cent, sodium hydroxide solution, the solution being frequently 
cooled in a stream of water to avoid loss of ammonia. Two drops of the sodium 
hydroxide solution are run in, followed by 10 c.c. of 0'6N sodium hypobromite, and 
the mixture allowed to stand for five minutes, after which 5 grms. of potassium 
iodide and 6 c.c. of hydrochloric acid are added, and the liberated iodine titrated 
with ^ sodium thiosulphate solution. The sodium hypobromite solution is prepared 
by slowly adding 50 grms. of bromine to a well cooled solution of 30 grms. of sodium 
hydroxide in 800 c.c. of water. If kept in the dark at a temperature below 5^ C. the 
solution retains its composition unalteredr for a week, but at ordinary temperatures 
it should be standardised daily against pure ammonium sulphate or sodium thio¬ 
sulphate. One c.c. of the 0*6N solution is equivalent to 2;8 mgrms. of nitrogen. 
Since nearly all samples of potassium phosphate contain ammonium salts, a blank 
determination should be made, and the result deducted from the results of any deter¬ 
minations. If iron salts be present, the addition of phosphoric acid will prevent the 
liberation of iodine due to these compounds. The method is more rapid than the 
usual Ejeldahl determination, and yields equally accurate results. T. J. W. 
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Estimation of Nitrite in Water. P. A. Meerburg. (Chem. Weekblad, 1920, 
17, 577*578.)—The oolorimetrio reaction of nitrites in water with the Griese-Bomijn 
reagent (naphthylamine, 1 part; sulphanilic acid, 10 parts; tartaric acid, 89 parts) is 
accelerated by the presence of sodium chloride, but retarded by biearbonates. The 
latter salts should therefore first be neutralised with sulphuric acid, and 01 per 
cent of sodium chloride should then be added both to the reagent and to the water 
under examination, after which the reaction will take place in thirty minutes. 

W. J. W. 

Rapid Method of Disintegrating Metal Alloys not attacked by Acids. 
!• Compagno. (Giorn, Chim. Ind, Appl^ 1920, 2, 554-555.)—Metal alloys, such as 
ferrotungsten, ferrosilioon, etc., which are not attacked by mineral acids, may be 
rapidly disintegrated by fusing 0*25 to 0*5 grm. with a mixture of 52 per cent, of 
sodium carbonate, 20 per cent, of potassium nitrate, and 28 per cent, of coarse 
magnesium powder which has been dried for two hours at 100^ C., and kept in a 
bottle with a tightly-fitting stopper. About 4 grms. of this mixture is placed in a 
nickel crucible, then the powdered alloy mixed with 2 grms. of the fusion reagent, 
and then 10 to 12 grms. of the latter, and finally 1 grm. of magnesium powder. 
After fusion the mass is cooled and treated with a mineral acid, and the solution 
boiled until gas is no longer evolved, and then analysed by the usual methods. 

General Method for the Detection and Estimation of Arsenic. Kohn- 
Abrest. {Comptes rend.y 1920, 171, 1179-1182.)—Arsenic may be detected and 
estimated in any material, such as animal organs or liquids, foods, etc., in the 
following manner: One hundred grms. of the substance, chopped fine if necessary, are 
mixed in a flat-bottomed porcelain dish with 35 c.c. of a solution containing 200 grms. 
of crystalline magnesium nitrate per litre, and with 1 grm. of calcined magnesia. 
The basin is then heated to about 250"^ G. in an oven placed on a sand-bath. When 
the mass is dried and roasted, this usually requiring about three hours, the carbon¬ 
aceous residue is ground in a mortar, returned to the basin, and introduced into a 
muflle furnace, the bottom of which is heated to dull redness (500° G.). After about 
two hours the ash, which is almost free from carbon, is mixed with 30 c.c. of dilute 
sulphuric acid (10 vols. per 100), which usually dissolves it completely. The liquid 
is diluted to 60 c.c., and the arsenic estimated by Marsh's method. When the 
percentage of arsenic in the organs to be examined lies between 0*04 and 0*00002, 
70 to 80 per cent, of the total arsenic is obtained by this procedure. In the case of 
organic arsenic compounds, 0*15 to 0*2 grm. of the product is mixed in a 40 c.c. 
porcelain crucible with about 0*2 grm. of calcined magnesia and 6 c.c. of the 20 per 
cent, crystallised magnesium nitrate solution. The open crucible is kept in an oven at 
110° G. until the mass is dry, and is then fitted with a flat-rimmed lid large enough 
to project about 5 mm. beyond the wall of the crucible, and placed in a muffle 
furnace heated to bright redness. After a few minutes the organic matter is burnt, 
the magnesium nitrate decomposed, and the arsenic converted into magnesium 
pyroarsenate. The ash remaining is dissolved in 30 c.c. of a hydrochloric acid 
solution containing 150 c.c. of acid of density 1*17 per litre, the solution being left 
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on a water-bath for five- minatee, treated with 7*5 grms. of potassinm iodide, and 
kept near the boiling-point for five minatee. The liquid is then cooled under the 
tap, and a rough in^oation of the arsenio obtained by titrating the free iodine with 
thiosulphate. The solution is afterwards rendered alkaline by the addition of sodium 
bioarhonate, and the arsenious compound titrated with iodine solution: 1 o.o. of 
iodine solution corresponds with 0‘00375 grm. of arsenic. In most oases these 
two titrations give concordant results; but in one case in which the combustion 
proved difficult, this was not the case, the ash then consisting not entirely of 
arsenate, but partly of arsenite. This method gives good results. T. H. P. 

Estimation of Arsenic and Phosphorus in Metallurgrical Produets- 
I. Compagno. {Qwrn. Chim. Ind. Appl., 1920, 2, 493-497.) — The following 
simplified modification of the distillation method of Lundin and Blair (Carnot^ 
Mithodes d'Anal. dea Fontea, dea Fera et dea Aciera, 1895) is recommended for the 
estimation of arsenic and phosphorus in steel, etc.: The metal is finely divided, and 
5 grms. dissolved in dilute nitric acid (1:1), with the subsequent addition of 10 o.o. 
of sulphuric acid. The solution is evaporated to dryness, and the residue calcined, 
ground up, and again calcined until fumes of sulphuric add appear, and then 
dissolved in 200 c.c. of hydrochloric acid, and transferred to a distillation apparatus. 
After -reduction of the liquid with 5 grms. of pure copper turnings, the arsenious 
chloride is dietilled into 300 o.c. of water contained in a receiver chilled in ice-water. 
The arsenic in the distillate is precipitated in the cold by means of hydrogen 
snl^iide, the excess of which is removed by means of carbon dioxide, and the 
arsenic sulphide collected iu a Gooch crucible, washed successively with water, 
alcohol, and carbon bisulphide, dried and weighed. Phosphorus is estimated by one 
of the usual methods in an aliquot portion of the residue in the distillation flask, 
this being first filtered from silica and then oxidised by means of nitric acid and 
potassium permanganate. If only the phosphorus is to be estimated, the arsenic 
may be volatilised by treating the hydrochloric acid solution of the metal with 
hydrobromic acid, or after reduction with pure copper. 

Estimation of Titaniam and Iron in Rocks. F. Ferrari. (Oiom. Chim. 
Ind. Appl, 1920, 2, 497-498.)—Titanium and iron are estimated in rooks hy separating 
the silica in the usual manner, reducing the iron in a definite portion of the filtrate 
from the ferric into the ferrous condition by means of zinc, while a current of carbon 
dioxide is passed through the flask, and then titrating the titanium with methylene 
■bine. The iron, which i&in the ferric condition, is then estimated in another portion 
of ih^ filtrate titration with titanous chloride, potassium thiocyanate being used as 
indicator. 

Detection and Estimation of Chromium in Steel A. Femi and P. 
Halagdti. (Oiom. Chim. Ind. Appl., 1920, 2, 559-561.)—The method of detecting 
and estiniating chromium by oxidising it to chromic acid by means of nitric acid and 
lead peroxide (Gaez. Chim. Ital., 1919,1, 251) has been adapted to its estimation in 
steel. One grm. of the sample is dissolved by boiling it with 30 o.c. of dilute (1:4) 
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nitric acid in a covered beaker, and after nitrons fames have ceased to be evolved, the 
solution is treated with 20 c.c. of strong nitric acid (sp. gr. 1*4) and about 1 grin, of 
lead peroxide, and concentrated to about 4 to 5 c.o. This residue is diluted with 
30 X 35 C.C. of cold water, and then heated nearly to boiling with 25 c.c. of 30 per 
cent sodium hydroxide, cooled, dilated to 500 c.c., and filtered. An aliquot part 
(200 c.c.) of the filtrate is treated with 25 c.c. of 30 per cent, nitric acid (sp. gr. 1*2) 
which has been freed by prolonged boiling from nitrous acid, and then with 5 to 10 o.c. 
of 10 ten per cent, potassium iodide solution, and the liberated iodine is titrated with 
thiosulphate solution against which has been standardised ^ potassium bichromate 
solution in the presence of 25 c.c. of 30 per cent, nitric acid. 

Composition of Potassium Platinochloride. A. Vurtheim. {Chem, 
Weekbladf 1920, 17, 637-640.)—The double chloride of potassium and platinum 
retains a trace of moisture even after prolonged heating at 150*^ G. By precipitation 
of the salt from its aqueous solution with 96 per cent* alcohol as a very fine 
crystalline mass it may be obtained almost entirely free from water. The composi¬ 
tion of the salt as found by analysis does not quite agree with the formula K^PtCl^, 
the platinum being slightly higher, and the chlorine lower, than the theoretical 
amount. In the estimation of potassium as potassium platinochloride an empirical 
factor must be employed ; the value found by the author was 0*1929-0*1930. 

W. J. W. 


Perchloric Acid as a Dehydrating Agent in the Estimation of Silica. 
H. H. Willard and W. E. Cake. (/. Amer, Chem, Soc,, 1920, 42, 2208-2212.)— 
The silica in metals and silicates can be rendered insoluble by evaporating the acid 
solution of the sample with the addition of perchloric acid until dense fumes of the 
latter acid are evolved. Less silica remains in solution than is the case when the 
sample is evaporated to dryness with hydrochloric acid. W. P. S. 

Loss of Phosphoric Acid on Heating with Sulphuric Acid or Fusion 
with Pyrosulphate. W. F. Hillebrand and G. E. F. Lundell. (J. Amer. Chem, 
Soc,^ 1920, 42, 2609-2615.)—Losses of phosphoric acid in estimations are due to 
faulty manipulation, conversion, or volatilisation. Those due to conversion of ortho> 
phosphoric acid by heating into the pyro- or metaphosphoric acids, which are incapable 
of estimation by any methods used for the former, may be rectified by reconversion, 
by boiling the solution for at least two hours with 10 per cent, sulphuric acid before 
precipitation. Losses by volatilisation are caused by the employment of excessive 
quantities of sulphuric acid or sodium pyrosulphate, prolonged heating to secure 
complete expulsion of sulphuric Sicid, and evaporation at temperatures above 150° C. 
In all cases evaporation should cease when fumes begin to appear. No losses occur 
in the case of evaporation involving only a few drops of sulphuric acid, as in the 
removal of silica by hydrofluoric acid. Fusion with sodium pyrosulphate should 
not extend over two hours, nor should the temperature be allowed to exceed that of 
dull redness. T. J. W. 
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APPARATUS, ETC. 

Hetal-Glass Tap. W. E. Garner. (/. 

Soc. Ghent, Ind„ 1920, 39, 347t-348t.) —A luetal- 
glass tap, for use with a mercury mauometer for 
measuring pressures between 2 and 10 atmo¬ 
spheres, comprises a metal disc A attached to a 
steel capillary tube and a larger glass disc B 
fused to a glass capillary, the metal disc being 
perforated obliquely and the glass disc centrally, 
the perforations being continuous with the capil¬ 
laries. The discs are placed in brass cells G 
and D, keyed together, the glass disc being fixed, 
but the metal one capable of revolution about 
an axis parallel to, but not in the same line as, 
the axis of the glass disc; a strip of metal E 
soldered to the steel capillary enables the metal 
disc to be turned. The surfaces of both discs 
are carefully ground, and a air-tight joint is made 
with grease. Communication between the discs 
is obtained in one position only, and the discs 
may be secured both in the open and closed posi¬ 
tions by means of a collar and pin F. W. J. W. 

Sulphuric Acid Concentrator and Vacuum Pump. 0. Maass. (/. Avicr, 
Chem, Soc,y 1920, 42, 2571-2574.)—The apparatus described consists of an automatic 
vacuum pump working on the principle of the well-known Topler pump, but employing 
sulphuric acid as the motive liquid, this acting at the same time as a powerful 
absorbent of water vapour. In order to overcome the effect of heat due to the 
absorption of water, portions of the apparatus containing sulphuric acid are water- 
jacketed. The apparatus is partially exhausted by means of an auxiliary Geissler 
pump before use, and the movement of the sulphuric acid is regulated by a control 
previously described (J. Amer, Ohem, Soc.^ 1919, 41, 53). The pump was designed 
to remove water, partially or completely, from large volumes of aqueous solutions, 
and has been found highly efficient in cases where corrosive and other gases are 
liberated in addition to water vapour. For details and diagram of the apparatus 
the original paper should be consulted. T. J. W. 

Laboratory Apparatus for Measuringr the Permeability and Heat- 
insulating Capacity of Textiles. G. Colombo. {Giom, Chim. Ind, AppL, 1920, 
2, 167-168.)—To determine the permeability of textile fabrics to water, the material is 
stretched across a framework of metal wire, which is fitted into a receiver so as to 
form a porous bottom, the edges of which are made watertight by means of mercury 
seals. A volume of water (e.^., 40 mm.) is maintained at a constant level above the 
stretched fabric, and the quantity which passes through the material in a given 
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time at a definite temperature is calculated into the volume per sq. dcm. Or, in 
comparing the behaviour of two fabrics, the time in minutes required for the 
filtration of 500 c.c. of water per sq. dcm. under a constant pressure of 40 mm. may be 
determined. The apparatus for measuring the heat-insulating capacity consists of a 
cylinder filled with mineral oil and connected with an outside source of electric heat. 
This cylinder is suspended, by means of the thermometer passing through the cork, in 
an outer cylinder with perforated walls, so that there is an air space of 15 mm. between 
the cylinders. The material is stretched round the outer cylinder, the oil is heated 
to a given temperature, the apparatus placed under a bell jar, and the time required 
for the temperature to fall through a definite range is recorded. 

Apparatus for Determining: the Fluidity of Oils at Low Temperatures. 

{Giom, Chim. Ind, AppL, 1920, 2, 388-390.)—The apparatus consists essentially of a 
U-tube with long arms, 6 m.m. in diameter, upon one of which is a scale graduated 
in mm. The oil is introduced into tais tube up to the zero mark of the 
scale, and the tube is immersed in a bath, chilled to the desired temperature. A 
pressure of 50 mm. of water, regulated by a water manometer, is then applied to the 
ocher limb of the U-tube, and the degree to which the oil is displaced by the pressure 
is read upon the scale, and thus affords a measure of the fluidity. For the simul¬ 
taneous examination of a number of oils, a series of such tubes is placed in a special 
chamber which contains an observation window, and is connected by means of a 
valved tube with a cylinder of liquid carbon dioxide, the expansion of which produces 
the low temperature. 
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Plantation Rubber and the Testing of Rubber. By G. Stafford Whitby. Pp. 
xvi + 559, with 8 Plates and 48 Diagrams. London: Longmans, Green, and 
Co., 1920. Price 288, net. 

The first part of the work under review deals substantially with the preparation 
of plantation rubber in its widest aspect, with the character of the various grades pro¬ 
duced, and with the chemical and physical nature of the non-rubber constituents (t.e., 
the resin, and protein, and other serum constituents). Dr. Whitby has collated and 
handled the subject-matter exhaustively and in scholarly fashion, with the result that 
Part I. ( consisting of 201 pages) may fairly be termed an up-to-date handbook of the 
Plantation Rubber Industry, with the qualification that the author does not treat of 
diseases or parasites or of matters other than those which may be claimed as coming 
within the purview of the rubber chemist and technologist. Part II.— The. Testing 
of Bubber —deals essentially with the mechanical aud physical character of crude 
rubber, of the vulcanisation process, and of the vulcanised product. Except and in 
so far as the determination of combined sulphur ’* and the relation of the latter to 
mechanical and physical properties are concerned, chemistry plays a comparatively 
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small r61e in the author’s soheme; but as he is dealing mainly with the fundamental 
principles relating to the characteristics of rubber and its behaviour towards vulcani¬ 
sation with sulphur only, and not with rubber manufacture proper, no other course 
could well have been expected. As Dr. Whitby correctly points out, Vulcanised 
rubber is in most connections technically veduable because of its mechanical 
properties. Hence, speaking broadly, the mechanical behaviour of the rubber after 
vulcanisation must be the final criterion for the purpose of evaluation. Chemical 
analysis, not only in the case of raw rubber, but also in the case of vulcanised 
rubber, will, finally, be of value only in so far as it can be correlated with the 
mechanical behaviour of the vulcanised rubber.” The author has rendered a great 
service to those interested in rubber science and technology by collating and criti> 
cising the numerous researches on physical and mechanical characteristics and on 
vulcanisation published over the past century, researches frequently difficult of 
access ajid hitherto sadly in want of critical review. The merit of the work in this 
connection is enhanced by a most excellently compiled Bibliography. In conclusion, 
it should be stated that Dr. Whitby’s book is one of the series of Monographs on 
Industrial Chemistry,” edited by Sir Edward Thorpe, C.B., F.R.S., and that the 
printing and illustrations are first-rate. Philip Schidrowitz. 


The Determination of Hydrogen Ions. By W. Mansfield Clark, M.A., Ph.D. 

Baltimore, U.S.A.: Williams and Wilkins Company, 1920. Price $5,50. 

A glance through the contents of this book shows that Dr. Clark could have chosen 
no portrait to face the frontispiece of his book more appropriate than that of S. P. L. 
Sorensen, the Director of the Carlsberg Laboratorium at Copenhagen. The lucid 
exposition of the relationships governing the dissociation of water in which 
electrolytes are dissolved, contained in the opening chapters, is developed ab initio 
from Sorensen’s treatise published in the Carlsberg Laboratory Reports. For 
those who have not had the good fortune to work with the new Clark and Lubs 
series of indicators, it is instructive to note their nuances by the show of tints 
portrayed in excellent reproduction in colour. These pages are more ambitious than 
any previously published on this subject. 

Passing through the book from chapter to chapter the pleasure increases in the 
thoroughness and practical insight of the author into this fascinating field of study. 
No phase is treated laboriously, yet all the essential matter is there and in detail— 
standard buffer solutions for colorimetric comparison (Chapter V.); the protein error 
and the salt error in colorimetric determinations; potential differences at liquid junc¬ 
tions (a difficult chapter this to write, but here excellently treated); the relation of 
hydrogen electrode potentials to reduction potentials; sources of error in electro 
measurement of Ph, etc., etc. These are all excellent, and not only the general 
theory and the details of its application to every-day laboratory practice, but the 
numerous details of equipment are dealt with in a manner that compels admiration 
and the desire that this book should be widely circulated tp our more complete 
knowledge and advancement. 

It is difficult to find any point of criticism. Chapter XIX., dealing with applica- 
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tio&B of the methods to the stody of biochemical problems, is historicali condensed, to 
the point,'and suggestiveyl^and not less valuable is a bibliography of some 1,200 entries 
which for reference is of inestimable value. G* S. Walpolk. 


Margabinb. By Wiij:.iam Clayton, M.Sc., A.I.C. Monographs on Industrial 
Chemistry. Pp. 187. London : Longmans^ Green and Co., 1920. Price 148. 

This monograph being undoubtedly, as the author states in the Preface, the 
first of its kind to be published in any language, it is natural to approach it with 
some considerable interest on account of the extraordinary secrecy and mysterious¬ 
ness which have surrounded the manufacture of margarine, a manufacture which in 
itself is very simple. Its claim too, of course, only holds good in so far that the 
subject-matter is confined to margarine, as the section on Margarine in Hefter s 
“ Technologie der Fette und Oele ** contains a remarkably good history of the 
manufacture, etc., of margarine up to the d'^.te of its publication, and similar, if more 
condensed, articles are to be found elsewhere. It is, however, quite true that this 
present work is the only one extant which brings the history of margarine up to the 
present day, and for this reason must command considerable attention on account of 
the well-known experience of the writer. 

The author has certainly succeeded in giving a concise account of the processes 
which are used in the best equipped margarine factories, though many undoubtedly 
will feel sorry that he has kept so carefully to the rules laid down in the Introduction 
—viz., that these monographs are not to be concerned with the technical minutise of 
manufacture—as a rather more detailed account might have been hoped for. 

In the chapter dealing with the oils and fats used in margarine manufacture, 
attention is drawn to nearly all the oils which have from time to time been used. 
The descriptions, etc., are clear, lucid, and correct, though, at the moment, the manu¬ 
facture of margarine is confined to a comparatively few varieties of oils and fats. 

It is doubtful if many manufacturers would agree that soya oil is admirably 
suited for margarine, and it is improbable that shea nut oil has found its way into 
the manufacture, except in very small quantities, as the refining of this oil is a 
somewhat difficult process. Some useful information, however, is given with regard 
to the use of hydrogenated oils, though the author appears to be somewhat over 
hopeful about the use of these fats in margarine manufacture, as, for many reasons, 
they have not proved as desirable as was at first hoped. 

A chapter follows on the examination of the milk used in margarine manufacture. 
This is not as reliable in regard to detail as it might be, and, though useful to a 
trained chemist, might lead to unfortunate conclusions in the case of the less 
experienced works chemist. For instance, the test given for the presence of 
formaldehyde sometimes gives a coloration with pure milk. Also the use of vaseline, 
in the test for Bacillus enUritidis sporogenes is to avoid anaerobic conditions of 
culture which are stated to be necessary. Again, among the tests for pasteurised 
milk, the cream-lime test is of doubtful utility, nor is it by any means possible to 
determine the method of pasteurisation by incubation of samples of the treated milk. 
It is necessary to draw attention also to the extraordinary differences in temperature 
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which are spoken of as being used in the preparation of milk for culture purposes. 
For instance, the temperature of flash/’ pasteurisation is given in one place as 
82® F., in another as 71° F., and for bulk pasteurisation as 70° C. for thirty to 
forty minutes, and in another place 60° to 66° C. for thirty minutes. The methods 
of pasteurisation are well dealt with, but few people will agree with the author 
that the ^^Tube” pasteuriser described on page 42 is the most satisfactory for 
“ Holder ” pasteurisation. When, however, one turns to the practical preparation 
of starters, one notes immediately that the temperatures given as being employed 
in sterilisation or pasteurising milk for such cultures are*those of the practical man> 
and are very much more satisfactory in practice than those given in the theoretical 
discussion of the subject. 

The section dealing with the inoculation and ripening of the milk for culture 
work is undoubtedly good, though, of course, ideas on this subject vary with different 
workers. The sections dealing with the actual manufacture of margarine are quite 
up to date, and well describe the modern methods of emulsifying, working, etc., 
though the statement that the older method of cooling by ice-spray washes out some 
of the milk is not true when emulsification has been correctly carried out. A chapter 
on the theory of emulsification will be of great interest to those engaged in the 
scientific control of margarine manufacture, and is distinctly helpful and suggestive 
of new lines of work. 

The sections on the analysis of butter and margarine give a concise and 
adequate account of the methods usually employed for the analysis of margarine, 
and show careful discrimination. The section on deterioration in storage would 
perhaps have been somewhat more useful if it had dealt with the deterioration of 
margarine rather than that of butter, but, as little work has been published on this 
matter, it would be too much to expect any exhaustive treatment of the subject, 
though many will disagree with the author with regard to the inefficiency of boron 
compounds as a preservative, when properly applied. A useful epitome of work 
on the question of vitamines is added, and the work concludes with an exceedingly 
useful and full bibliography of papers, etc., published in connection with margarine 
and butter, the value of which cannot be over-estimated, and on the compilation of 
which the author is to be greatly congratulated. 

As with all the other monographs of this series, the work is well printed, and 
this is exceedingly free from any serious errors. Cecil Bevis. 

Biochemical Catalysts in Life and Industby : Photeolytig Enzymes. By Jean 
Epfront. London : Chapman and Hall, Ltd. 1917. Price 33s. 

The sub-title of this treatise indicates its contents more clearly than the main 
title, for indeed it is only the proteolytic enzymes that are dealt with. The main 
subject-matter is divided into the coagulating enzymes (thrombin, myosinase, rennet); 
pepsin; trypsin; and erepsins, these being treated more or less from the standpoint 
of the physiologist and biological chemist. Although the treatment is modern, the 
translator has unfortunately not been able to bring thef subject-matter up to date. 
For instance, in dealing with the coagulating enzymes, the work of Bordet, Morawitz^ 
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and the earlier work of Mellanby, are collated and oarefolly discnssed, but the later 
work of Dale (1916), which puts the whole theory of blood coagulation on a more 
secure footing, is not mentioned. The chapters dealing with trypsin and pepsin give 
the impression of systematic reading and collation, but of no particular intimacy 
with the subject from an experimental point of view. Similarly, that portion of the 
book (roughly about one-quarter) dealing with the erepsins is not particularly in¬ 
spiring, although the subject is treated at greater length than is usually the case. 

There are bibliographies at the end of each chapter, but the index is fragmentary 
and of little value. 

G. S. Walpolb. 


The Analyst’s Labobatoby Companion. By Alfbed E. Johnson, B.So., F.I.C. 

Pp. 176. London: J. and A, Churchill. 1920. Price lOe. 6d. net. 

Practising chemists will welcome a ne^ edition of this little handbook for the 
laboratory, for it gives in a form convenient for reference physical and chemical data 
constantly required in analytical work. 

The tabular matter, details of the preparation of reagents, reports of Com¬ 
missions on chemical subjects, statutory regulations, etc., have, in the main, been 
brought up to date, but there are still numerous Important omissions. For instance, 
the strength and purity of glacial acetic acid can be most accurately estimated by the 
determination of the freezing-point, but Biidorffs table is not given; nor is there 
even an abridged version of Oudemann’s table, showing the relationship between the 
strength and specific gravity of acetic acid. 

The notes on specialised branches of applied chemistry are less satisfactory, at 
all events in some cases, than the general matter. A chemist who has to deal with 
a problem outside his ordinary routine work would not consult this book for his 
information, but would go direct to a treatise on the subject. On the other band, 
the specialist ought to be able to refer to this handbook as a ruenioria technica. If, 
for instance, we apply this criterion to the section on Oils and Fats, it will be found 
that some of the information is superfiuous, whilst other data are lacking. For 
example, an oil chemist does not require a definition of the iodine value, but he does 
need to refresh his memory as to the proportion of the ingredients in Wijs' solution, 
or of the quantities of reagents to be used in Twitchell’s rosin test, and such details 
as these are not given. Again, the analytical values quoted are not sufficiently 
extensive, and should have included all the oils and fats of commercial importance, 
whereas even an oil of such frequent occurrence as menhaden oil is omitted. 
Dalican's method or the ** titre ” test, for which the author, in common with many 
other cbemisis, adopts the ugly American translation titer test, is not sufficiently 
described to be of use to the chemist. 

A similar criticism may be passed upon other sections, and it would greatly 
have increased the value of the book if these had been revised by specialists in each 
subject. It is with the object of improving the next edition that these suggestive 
criticisms are made. 


Editor. 
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The Centenary Volume of Charles Griffin and Company Ltd., Publishers, 
1820-1920, 

Every chemist has upon his shelves one or more volumes published by Messrs. 
Charles Griffin and Co., and will therefore feel interested in a firm the history of 
which has run parallel with the development of chemistry as a practical science. 

When the firm began its career in 1820 in Glasgow, it gave its chief attention 
to works of general literature, but it was not long before it began to specialise in 
technical and scientific subjects, its first chemical venture being Chemical Becreatiom 
by C. J. Griffin, which was published in 1826. This was followed in 1832 by Rose’s 
Manual of Analytical Chemistry^ and from that time onwards there has been a 
steady succession of technical works until, at the present time, there is practically 
no branch of applied science in connection with which thoroughly practical books 
have not been published by this house. 

With regard to chemical literature it is interesting to note that Messrs. Charles 
Griffin and Co. were originally responsible for the publication of the first weekly 
journal devoted to chemistry —The Chemical News. 

The book which has been issued to commemorate the centenary of the firm is 
an admirable specimen of the printer’s and bookbinder’s craft, and one lays it down 
with regret that it is not possible to have all one’s books produced with the same 
distinction. ’ The book opens with a general Introduction by Lord Moulton, who 
points out how indispensable to progress in any science is an efficient supply of 
trustworthy textbooks, and lays stress upon the services that the firm was able to 
render the country during the war, owing to its being in an exceptional position to 
supply such books. - 

After a brief account of the beginning of the business, the progress marked in 
the different branches of science by the publication of successive books is described 
in readable outline by authorities on their respective subjects. The metallurgical 
section is dealt with by Professor Gowland; mining, the production of petroleum, 
and geology by Professor Louis ; and chemical technology by Dr. H. Hodgson, whose 
critical description of the development of the dyestuff industry is particularly interest- 
ing. The other sections on such subjects as textiles, and medicine and allied sciences, 
are also far from being mere catalogues of books. 

Chemists will congratulate Messrs. Charles Griffin and Co. upon the celebration 
of their centenary, and acknowledge the assistance they have received from their 
publications, many of which they owe to the foresight of Mr, Francis J. Blight, who 
for over twenty-five years has controlled the destinies of the firm. 

Organic Chemistry fob Medical, Intermediate Science and Pharmaceutical 
Students. By A. Killen Macbeth, M.A., D.Sc., F.I.C., etc. Longmans, 
Green and Co. Price, 6s. 6d. net. 

This little book of 226 pages is interesting in view of the very large number of 
substances dealt with. When it is considered that the chief families of open chain 
bodies and cyclic substances, the sugars, glucosides, terpenes, alkaloids, stereo- 
isoinerism, geometrical isomerism, oxime isomerism, proteins, etc., etc., are studied. 
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one begins to wonder how it can be done in such a very small compass* Our author’s 
method is to concentrate and evaporate almost to dryness* In twenty-four pages he 
summarises on fats, carbohydrates, proteins, alkaloids, and terpenea It is more of a 
notebook than a textbook, and to appreciate it properly a student should have a fair 
knowledge of organic chemistry. There are points that will require correcting in a 
future edition. On p. 98 CHgNNOH should be placed in brackets to denote a 
probability, otherwise it is misleading. In dealing with acetoacetio ester, p. 108, 
some reference should be made to the two forms of this body, as in one equation it is 
written in the keto form, and in a more detailed view of its formation the enolic 
form is used. This is apt to be very confusing to a beginner. 

There is a rather serious error where the formula for fructosazone is given on 
p. 159. It should be the same as glucosazone on the opposite page, and not as 
represented. On p. 192 it is stated that aniline treated with nitrous acid gives the 
diazonium hydrate. As a matter of fact, diazoamidobenzene is obtained. This 
error is repeated on p. 197. On p. 194, ^.ealing with the detection of a primary 
aromatic amine the aniline should be dissolved in dilute HCl and well cooled before 
adding sodium nitrite and coupling with the phenol. 

In the formation of diphenylamine from aniline and iodobenzene, on p. 195, 
the high temperature necessary for this reaction, somewhere about 400^0., should 
have been mentioned. Again, in the preparation of methyl orange, p. 202, allusion 
might with advantage have been made to the use of sodium carbonate for dissolving 
the sulphanilic acid. 

The book is very sketchy in character, but is probably sufficient for medical and 
pharmaceutical students who are supposed to have a profound knowledge of important 
and complicated organic compound's after about six months’ study. Yet notwith¬ 
standing its limitations, it is very well arranged, concise, and to the point, and can 
be confidently recommended. Another good feature of the book is the schemes 
showing the relationship between the various organic substances. For example, 
starting with acetic acid, it is shown schematically how malonic, succinic, glycollic 
acids, etc., may be derived from it. 

This is excellent, and it is only by constant practice in this way, backwards and 
forwards from one family of substances to another, that the student realises the con¬ 
nection between the various compounds, remembers general reactions, and obtains a 
true insight into the fascinating study of the chemistry of carbon compounds. 

F. H. Stkbatfeild. 


^ ^ ^ 
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THE INSTITUTE OF CHEMISTRY OF GREAT BRITAIN AND IRELAND. 

PASS LIST. 

January (1921) Examinations. 

At the Examinations of the Institute of Chemistry held recently, Mr. Keith Alister 
Johnstone McClure, B.A. (Cantab.), passed in General Chemistry, and Mr. Cecil 
Chapman passed in Chemical Technology, with special reference to Coal Tar and 
Ammonia. 

Both Candidates have been elected to the Associateship of the Institute. 

❖ ❖ ^ ^ 


APPOINTMENT OF PUBLIC ANALYST FOR THE COUNTY 
BOROUGH OF BRIGHTON* 


The following correspondence and report have been received for publication from 
the Public Appointments Committee of the Institute of Chemistry : 


The Town Clerk, 

Town Hall, Brighton. 

Ja7iua7'if 26, 1921. 
Sir, 


The attention of the Councils of the Institute of Chemistry and of the 
Society of Public Analysts has been directed to the conditions laid down by your 
authority for the appointment of Public Analyst for the County Borough of Brighton. 

The Councils of the Institute and of the Society desire me to direct attention to 
the fact that the remuneration olfered is far below that now generally obtained by 
Public Analysts in Great Britain. Assuming a reasonable proportion of milks and 
allowing for the salary of £50, it would appear that the average fee per sample 
is not more than 8s, 6d., while the average fee paid by all authorities throughout the 
country is approximately 158. 

The Councils would venture to remind your authority that apart from the 
advanced cost of living, the cost of assistance, apparatus, and materials has more 
than doubled. All of this must be borne by the Analyst, and would render it 
practically impossible, on the remuneration proposed, for him to carry out the duties 
of the ofiSoe satisfactorily and with any margin of profit to himself. The Councils 
are aware, moreover, that several Public Analysts whose qualifications have already 
been approved by the Ministry of Health have declined to become candidates for the 
appointment. The number of candidates likely to apply for the appointment is 
therefore limited in a manner which is not in the best interests of the proper admin¬ 
istration of the Sale of Food and Drugs Acts. 

I am requested to ask you kindly to bring this letter to the notice of your 
Committee, and to express, on behalf of the Councils of the Institute and of the 
Society, the hope that your authority will consider the revision of the conditions 
before proceeding further with the appointment. 

Yours faithfully, 

(Signed) G. S. W. MARLOW 
(Assistant Secretaryy the Institute of Chemistry), 
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REMUNEBATION OF POBLIC ANALYSTS. 

♦ 

The Councils of the Institute of Chemistry and of the Society of Public Analysts 
have invited Public Analysts to provide data as to the remuneration and other 
conditions of their appointments in 1914 and in 1920 respectively. 

Beplies were received in respect of 140 appointments in England and Wales, 
and in respect of 102 appointments in Scotland; of these, 9 and 1 respectively were 
whole-time officials. 

Part-time Officials. 

Public Analysts receive remuneration— 

(Class A) by payment of an agreed fee per sample. 

(Class B) by payment of an agreed salary, which is intended to cover the 
analysis of all samples of foods and drugs. 

(Class C) by payment of a retaining fee, together with an agreed fee for each 
sample of foods and drugs. 

(Class D) by payment of a retaining fee or salary in consideration of the 
analysis of an agreed number of samples, and by fee for the analysis of all 
samples in excess of that number. 

The number of appointments held under each of the above classifications was : 


I England and Wales. [ Scotland. ' United Kingdom. 


_ 





Class A 


56 

1 26 

82 

Class B 

.. ... 

rr 

t 

i 2 

: 9 

Class C 

. • ... 

63 

! 59 

i 122 

Class D 

. 

5 

i 14 

; 



131 

I 101 

' 232 


I 


For the purposes of comparison, the total actual remuneration (including the 
proper proportion of the salary or retaining fee) for the analysis of each sample was 
calculated. The figures for the average remuneration are included in Table A 
(p. 78), which shows the remuneration received in 1914 and 1920 respectively. 
The table shows also the average remuneration per sample which applies to those 
appointments of which the conditions have remained unaltered since 1914, and the 
average remuneration of those in which the fee, retaining fee, or salary has been 
increased. 

In a few cases in which the retaining fee or salary had not been altered since 
1914, a reduction in the number of samples caused the remuneration per sample to 
increase, whilst the payment received by the Analyst had remained stationary or 
had decreased. Those appointments were treated in the tables as if their terms had 
remained unaltered. 

Table B shows similar figures for the more important appointments (from which 
at least 100 samples were received during 1920). 

Owing to the disturbed state of Ireland, no useful data can be given for that 
country. 

Whole-time Officials. 

Beplies were received from 10 whole-time salaried Analysts. Of these 5 were 
required to perform analyses of samples other than foods and drugs, together with 
bacteriological examinations. The salaries of the other officials varied according to 
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the number of samples submitted, but there wds no possibility of assessing an 
average salary according to the number of samples. 

The following table will, however, serve as a rough guide : 



Average Salary— 

• Average 




Inoreaso per 


In 1D14. 

t . 

In 1920. 

Cent. 


1 

£ 


Appointments with less than 100 samples 

i 

658 

122 

(of all kinds) per annum . .. j 

Appointments with more than 1,500 samples 

287 

1,036 

: 67 

(of all kinds) per annum .{ 

620 

Table A. — All Appointments. 




Total remuneration per sample of foods and drugs submitted to Public Analysts. 
(Average from 232 appointments: 131 in England and Wales, 101 in Scotland.) 



United Kingdom. 

i England and Wi 

Scotland. 


Average. 

Average. 

Average. 

Fees in 1914 . 

lOsi 6d. 

Il8. Od. 

9b. lOd, 

Fees in 1920 . 

158, 8d. 

148. 6d. 

178. 4d. 

Fees which have not been in¬ 
creased since 1914 

12s. lOd. 

128. nd. 

128. 9d. 

Fees which have been increased 
since 1914 (1920) 

168. 2d. 

148. lid. 

17s. 8d. 


The fees have not been increased in the cases of 34 appointments in England 
and Wales and 12 appointments in Scotland. 

Table B. —Appointments fkom which the Samples in 1920 exceeded 100. 

Total remuneration per sample of foods and drugs submitted to Public Analysts. 
(Average from 98 appointments: 86 in England and Wales, 12 in Scotland.) 



United Kingdom. 

England and Wales. 

Scotland. 

Fees in 1914 . 

Average. 

Average. 

Average. 

lOs. 3d. 

lOs. 7d. 

lOs. 8d. 

Pees in 1920 . 

148. 8d. 

148. 3d. 

17b. 2d. 

Fees which have not been in¬ 
creased since 1914 

128. Id. 

128. Id. 


Fees which have been increased 

158. Id. 

14s. 9d. 

178. 2d. 

since 1914 (1920) 



The fees have not been increased in the cases of 17 appointments in England 
and Wales. They have all been increased in Scotland, 
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THE ANALYST. 

PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 


ANNUAL GENEKAL MEETING AND ORDINARY MEETING, HELD 

FEBRUARY 2, 1921. 

The Annual General Meeting of the Society was held at the Chemical Society's 
Rooms, Burlington House, W. 1. The President, Mr. Alfred Smetham, occupied 
the chair. 

The minutes of the previous Annual General Meeting were read and confirmed. 

Miss D. Hewer and Captain E. J. Lush were appointed scrutators of the ballot 
papers for the election of officers and Council for 1921. 

The Hon. Treasurer presented the accounts of the Society for 1920, and votes of 
thanks were passed to the Hon. Treasurer, the Acting Hon. Treasurer (Mr. E. W. 
Voelcker), and the Hon. Secretaries. 

Messrs. Marreco, Houseman, and Brandon, chartered accountants, were ap¬ 
pointed Auditors of the Society’s accounts for 1921. 

The President delivered his Annual Address. Mr. G. B. Thompson proposed 
that a hearty vote of thanks be accorded to the President for his address and for his 
services in the chair, and that his permission be asked to print the address in the 
Analyst. This was seconded by Dr. Bernard Dyer, and the motion was carried. 

The scrutators having reported the result of their examination of the ballot 
papers, the President announced that the officers and Council for 1921 bad been 
elected in accordance with the Council's nominations as follows: 

President —Alfred Smetham. 

Past Presidents serving on the Council (limited by the Society’s Articles of Asso¬ 
ciation to eight in number).—Leonard Archbutt, Edward J. Sevan, A. Chaston 
Chapman, Bernard Dyer, Otto Hehner, Samuel Rideal, E. W. Voelcker, J. Augustus 
Voelcker. 

Vicc~Preside7its, —W. J. A. Butterfield, C. A. Keane, G. Rudd Thompson. 

Hon, Treasurer. Hinks. 
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Hon. Secretaries. —P, A. Ellis Richards, E. Richards Bolton, 

Other Members of the Council. —F. W. P, Arnaud, B. A. Burrell, F. H. Carr, R. L. 
Collett, C, H. Cribb, Norman Evers, P, J. Fryer, J, H. B. Jenkins, S. E. Melling, 
G. W, Monier-Williams, Raymond Ross, C. J. H, Stock. 


An Ordinary Meeting followed the Annual Meeting, the President, Mr. Alfred 
Smetham, F.LC., being in the chair. 

The minutes of the previous Ordinary Meeting were read and confirmed. 
Certificates were read for the first time in favour of Messrs. Jules Cofman- 
Nicoresti, Walter K. Fletcher, William Singleton, Francis G. H, Tate, James Darnell 
Granger, Ph.D., F.I.G., Russell G. Pelly, F.I.C., and Edward B. Maxted, Ph.D. 
(Berlin), B.Sc, (Lond,). 

A Certificate was read for the second time in favour of Mr. W. R. Schoeller, Ph.D. 
The following were elected Members of the Society: Messrs. Urban Aspey, 
Herbert Corner Reynard, B.Sc. (Lond.), A,I.C., Edwin Burnhope Hughes, B.Sc. 
(Lond.), A.I.C., Harry Jephcott, M.Sc. (Lond.), A.I.C., and Arnold Lees, A.I.C. 

The following papers were read: Extract of Red Squill (Scilla maritima) as 
a Eat Poison,** by F. W. Smith, B.Sc., A.I.C.; “lodimetric Determination of the 
Diastatio Power of Malts,** by Julian L. Baker, F.LC., and H. F. E. Hulton, F.LC.; 
and ‘‘The Composition of Harrogate Mineral Waters,”by W. Lowson, B.Sc., F.LC. 

4* ♦ ^ "P 

OBITUARY. 

It is with great regret that we have to record the following deaths: 

Professor Emile Bourquelot (January 28). 

Dr. J. C. Cain, Editor of the Journal of the Chemical Society 
(January 31). 

Sir Charles A, Cameron, Past-President of the Society of Public 
Analysts (February 27). 

Dr. William Odling, Hon. Member of the Society (February 17). 

Obituary notices will be published in a forthcoming issue. 

^ ^ 4 4 ^ 

THE MINISTRY OF FOOD. 

The Prime Minister announced in the House of Commons on February 17 that the 
Ministry of Food would be brought to an end before March 31. 

The Food Orders still remaining in force include the following: Dripping 
(standard of quality), 1919; Edible Fats (standard of quality), 1919; Manufacture of 
Flour and Bread, 1918. 
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ANNUAL ADDRESS OF THE PRESIDENT. 

{Delivered at the Anmtal General Meeting^ February 2,1921.) 

It has been oustomary in the past for the President of the Society at the Annual 
General Meeting to bring under survey the activities of the members and the work 
and progress of the Society in the official year that sees its close at the Annual 
MeetiUjg; and it thus falls to my lot to-day to review the proceedings of the past 
year. Following as I do in the footsteps of a long array of brilliant chemists and 
able administrators, I feel that the task of doing adequate justice to the subject is 
no light one, and 1 would that I could relegate the duty now imposed upon me to 
soaneone better fitted for the post; but since the address must in the main be a 
resume of the work of others rather than an exposition of one’s own views, I have 
greater confidence than I should otherwise feel in imposing my remarks upon you. 

During the year ending December 31, 1920, the total number of members, 
including eleven honorary members, has increased from 448 to 454. New members 
elected number twenty-six, while we have lost eight members by death, eight 
members have resigned for various reasons, while three members have been removed 
for non-payment of their subscriptions* 

The names of the deceased members whom we mourn are: William Beaverly 
Cowie^Walter William Fisher, James Wright Gatehouse, Alfred Howard, John 
Ruffle, Robert Tervet, Elwyn Waller (of New Jersey, U.S.A.), and Samuel Archibald 
Vasey. 

Obituary notices have appeared in the pages of the Analyst of Walter William 
Fisher and James Wright Gatehouse. 

Walter William Fisher was one of the oldest members of the Society of Public 
Analysts, and acted as its President in 1889 and 1890. He was Public Analyst for 
the counties of Oxford, Berks, and Bucks, as well as for the City of Oxford, which 
posts he held for nearly forty years, and to within a week of his death carried out 
actively the duties appertaining to the posts. We deplore his death, and the many 
members of the Society who knew him have to lament the loss of a staunch friend. 

James Wright Gatehouse died on October 16, 1920, at Bath, at the age of 
seventy-nine. In 1877 he was appointed Public Analyst for the City of Bath, and, 
eleven years later. Public Analyst for Wiltshire. In addition to his duties as Public 
Analyst, he carried on a private practice and did much good work in various 
investigations. 

By the death of John Ruffle I have lost a friend of over forty years standing. 
Although of a gentle and retiring nature he was a man of many parts, and did much 
useful work. He will be best remembered, perhaps, as the originator of the Ruffle 
method for the estimation of nitrates by the combustion process. 

During the session twenty-three papers were read, while thirty-two papers and 
eight ** notes” were published in the Analyst. 
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During the year 1920 the following papers appeared in the pages of the Analyst : 

“ A New Method for Detecting Adulteration in Butter and for Estimating Fats of 
the Coconut Group.** By George Van B. Gilmour. 

** A New Process for the Estimation of Arsenic, with Notes on the Chemistry of the 
Marsh-Berzelius Process.** By B. S. Evans. 

** The Estimation of Mercury.** By H. B. Gordon. 

** An Investigation into the Composition of the Unsaturated Hydrocarbons present 
in Coal Gas.** By F. S. Sinnatt and L. Slater. 

“ The Estimation of the Available Oxygen in Sodium Perborate and in Perborate 
Soap Powders.** By H. Trickett. 

‘‘ The Differentiation between Poor and Adulterated Milk.’* By T. R. Hodgson. 

“ Machine for Washing Precipitates.” By Eric Sinkinson. 

“ The Detection of Finger-Prints on Documents.* By C. Ainsworth Mitchell. 

‘‘ Photomicrography with Simple Apparatus.** By Thomas J. Ward. 

“ Note on the Solubilities of Theobromine.’* By Raymond V. Wadsworth. 

“ A New Method for the Estimation of Methyl Alcohol.’* By S, B. Schryver and 
Cyril Christian Wood. 

** Note on Opium Poisoning.” By E. H. Hankin and D. Chatterji. 

** An Examination of Certain Milk Records.” By G. W. Monier Williams. 

“ An Improved Slide Rule for Dairy Calculations.*’ By H. Droop Richmond. 

“ The Examination of Chinese Crude Camphor.” By E. R. Dovey. 

Estimation of the Age of Ink in Writing.” By C. Ainsworth Mitchell. 

“ A Rapid Volumetric Method for the Plstimation of Iron, Applicable in the Presence 
of Hydrochloric Acid, Phosphorus, Oxy-acids, and Organic Matter.” By 
H. Droop Richmond and Edith M. Ison. 

“The Estimation of Nitroglycerin.** By H. Droop Richmond. 

“The Effect of Pressure upon the Polenske and Roichert-Meissl Values.** By 
Vincent H. Kirkham. 

“The Composition of Milk in British East Africa.” By Vincent H. Kirkham and 
A. C. Barnes. 

“Note on the Refractive Indices of Mixtures of Isopropyl Alcohol and Acetone.** 
By Dorothy Muriel Palmer. 

“ The Estimation of Codeine.” By H. E. Annett and Haridas Sen. 

“ The Influence of the Free Fatty-Acid Content in the Valuation of Chinese Wood 
Oil by the Browne Polymerisation Test.** By Philip E. Jameson. 

“ Apparatus for Evolution Methods of Analysis.” By E. R. Dovey. 

“ An Improved Form of U-tube.” By E. R. Dovey. 

“ A Study of the Determination of Potassium as the Perchlorate, and the Separation 
from Sodium, etc.” By R. Leitch Morris. 

“ Notes on Rubber Analysis.” By A. R. Pearson. 

“An Improvement in the Haldane General Air Analysis Apparatus.” By Robert 
C. Frederick. 

“ The Gravimetric Estimation of Bismuth as Phosphate and its Application in Ore 
Analysis.” By W. R. Schoeller and E. F. Waterhouse. 

“ The Position of Analytical Chemistry in France.” By L. Cofman. 

“ Statutory Standard for Ghee.** By T. K. Ghose. 
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In addition to the papers published, the Notes’* on analytical methods and 
other matters have proved exceedingly interesting and useful, and 1 welcome this 
comparatively new departure as a distinct boon to analysts generally. 

During the year thirty-two books have been reviewed in the pages of the Analyst. 
In my opinion these Beviews have been wholly admirable. They have been fearlessly 
and faithfully done by experts in the subjects reviewed whose judgment is reliable. 
They have brought to my notice some books of sterling value, and in other cases have 
saved my pockets from being depleted of cash and my bookshelves from being over¬ 
loaded with trash. 

Before leaving the subject of the publications in the Analyst, I cannot refrain 
from mentioning the loss which the Society has sustained by the resignation of Mr. 
Julian L. Baker as Editor of the Analyst to assume the Editorship of ih.^ Jourival of 
the Institute of Brewing, Mr. Baker has been Editor of the Analyst for thirteen years, 
daring the whole of which time the Journal has been admirably conducted, and each 
succeeding year, thanks to his assiduous attention and genius, has seen, I think it 
will generally be admitted, an improvement on the previous ones. Bowing to the in¬ 
evitable, we very reluctantly relinquish him, knowing that what is our loss is his and 
others’ gain. 

Fortunately, we have been able to secure in Mr. Baker’s stead a new Editor, Mr. 
C. A. Mitchell, who is well known to us by his scientific abilities, his literary merits, 
and his devotion to the Society and its publication. Mr. Mitchell as an author has a 
high reputation, and he has been an Abstractor for the Analyst for a long time. To 
him we may look with confidence to maintain the high standard and traditions of 
our Journal. 

It was with much satisfaction that we welcomed back our Hon. Treasurer, Mr. 
E. Hinks, who has returned safe and sound to resume his duties. At the same time 
I ought to voice the thanks of the Society to Mr. E. W. Voelcker as Acting Treasurer 
during Mr. Hinks’s absence. 

Before leaving this part of my subject, I should like to take this opportunity of 
congratulating one of our past Presidents (Mr. A. Chaston Chapman) on his election 
as a Fellow of the Boyal Society. 

We have to regret the prospective loss, by absence abroad—we hope for a com¬ 
paratively short period only—of our old and faithful friend, Otto Hehner. Mr. Hehner 
is too well known to all of us to render it necessary for me to recall to your minds 
all the posts he has held and all the work be has done to further the interests of the 
Society and to advance the cause of analytical chemistry. * 

Of the many questions which have come before your Council for consideration one 
has been a motion to ascertain whether the present somewhat cumbrous title could 
not be modified in such a way as to include all the present members, while at the 
same time the prestige of nearly fifty years’ strenuous work and endeavour under 
the old title could be preserved. Legal advice has been taken, and I understand that 
there is no legal difficulty in altering the name of the Society, and at the same time 
of preserving the privileges which we at present enjoy. It is not an easy matter to 
select a title which will be at once descriptive, inclusive, and euphonic; but there 
should be no insuperable difficulty in finding a solution. 
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The original title of the Society of Public Analysts has become so widely known 
and respected that in many ways it seems a pity to hide its identity under a 
new title: but as the term public analyst is limited by Act of Parliament to those 
analysts appointed under the Food and Drugs Act—and cannot, therefore, be appro¬ 
priated by practising analysts generally—there seems no alternative but to change 
the name or continue as at present. Doubtless some happy solution of the problem 
will be evolved, but of the suggestions hitherto made none seem quite to meet my 
ffisthetic taste. There is a crispness about our original title which seems to arrest 
the attention at once. 

The fact that the. proportion of analysts other than public analysts has been 
steadily increasing renders the alteration in the title, if it is to be descriptive of the 
objects of the Society, the more necessary, and as the number of public analysts is 
practically stationary, while the analysts engaged in general practice and in con¬ 
nection with trade and manufactures are steadily increasing and, with returning 
trade and prosperity, are bound to increase rapidly, it seems to me that if the altera¬ 
tion in title is necessary or desirable the present is an opportune time to make it. 

I have said that the proportion of analysts other than public analysts is in the 
future likely to increase at a rapid rate, and I am basing the statement on a careful 
observation of commercial and manufacturing conditions for a period of over forty 
years. When I went into practice my work consisted for the most part of analyses 
to assist in the control of manufacturing processes, or to help purchasers to make a 
selection of produce sold practically on a flat rate: and very few of the analyses 
were sent under contracts, the price to be decided by the contents of the valuable 
constituent or constituents, as the case might be. 

As the years went on and rule of thumb in manufactures was replaced by more 
scientific control, purchasers insisted on safeguards, especially when buying forward, 
and by gradual evolution in nearly every branch of industry. Safeguards in contracts 
are inserted, and in many instances these safeguards take the form of restrictions 
based upon analytical control. 

Concurrently with the altered conditions in manufacturing methods, and the 
greater demand for more definite specifications with regard to quality, especially 
when the goods in question have been bought to arrive, the demand has arisen for 
increasing the safeguards against any inferiority in the produce which may be 
tendered in fulfilment of a contract. This desire on the part of the more progressive 
merchants and manufacturers has brought into existence a considerable number of 
combinations of diverse interests, who, forming themselves into ftaanniatJonB repre¬ 
senting their respective trades or businesses, have generally controlled the transac¬ 
tions, especially in the case of our overseas trade. Each year sees the framing of 
innumerable new contract forms, and the modification of old ones, and with the increase 
in the stringency of the demands on the part of buyers there has been necessarily an 
increase in the volumes of work falling to the lot' of analysts in general. And if I 
read the signs of the time aright it seems to me that the tide having begun to flow 
in this direction it will continue to do so until a high-water mark has been reached 
and practically the whole of our commerce brought under scientific control. The 
employment of men of exceptional talent by companies and associations for the 
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pursuit of pure reBearob, in eontradistinction to the control of manufacturing 
processes or business transactions, is evidence sufficient to indicate that our leaders 
of commerce and industry are rapidly realising, thanks partly to work done by 
chemists and other scientists during the war, that research work is not only a 
necessary adjunct to a successful business enterprise, but is at the same time a 
highly profitable investment. 

And I am glad to see this tendency on the part of leading business men to call 
to their assistance the best brains of our profession, because it must inevitably have 
a leavening effect on the general mass of business men who, in the past, have regarded 
chemists, not as a necessary controlling influence in the factory or in business, but as 
an unavoidable adjunct to the business side of their concerns. 

The admirable work done during the war by so many members of our profession» 
both at home and abroad, and the important part played by the investigations and 
work of our chemists in finally winning the war, has brought home to the nation at 
large the immense importance and possibilities of chemistry, not only in fostering 
the interests of our own industries, but in advancing the cause of civilisation the 
world over. That the ever-increasing developments of chemistry should have been 
so directed as to have caused such world-wide havoc is greatly to be deplored, and it 
is to be hoped that the effects produced and the lessons learned will have throughout 
the ages the effect of teaching future generations the folly of diverting our beloved 
science from the arts of peace to those of war. 

But to revert to my theme. The formation of the numerous bodies and associa¬ 
tions, which I have referred to, has increased the volume of analytical work largely, 
and to that extent it is a good thing for the profession generally, but as the effect, so 
far as the commercial side of our work is concerned, is to increase the number of 
analyses of a similar nature there is a tendency to render a good deal of our work 
tedious and to some extent monotonous. In the nature of things such a result is 
almost inevitable, as with greater proficiency and greater experience in any particular 
direction the confidence of one’s clients in one’s work is sure to grow and, snowball- 
like, the volume of work is sure to increase, and thus the routine of the laboratory is 
too apt to assume the functions of something approaching a factory rather than the 
purely investigational work which we usually associate with a scientific laboratory. 

In this respect, however, we are not far removed from the specialists in medicine 
or surgery who, after a long preliminary training, find themselves in the hey-day of 
their prosperity dealing with special cases day in and day out. 

There is, of course, in addition to the purely routine side of a practice, a 
considerable amount of work of a highly technical and exceedingly interesting nature 
which breaks the monotony of life and gives a zest to one’s daily occupations. 

The point which I am aiming to make clear is that, although the tendency of 
the age is to make specialists of us all, care must be taken to found that specialisation 
upon a sound scientific basis, and to avoid drifting into mere machines in controlling 
a limited section of trade or industry. Up to the present the policy of the trade 
associations has been almost universally to entrust the analytical work to trained 
chemists who have won the confidence of the public; and I think it will be a bad 
day for the trades concerned and for our profession if, as has been proposed in some 
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caseB and adopted in otbers^ analysts are appointed at fixed salaries, or inadequate 
fees, to undertake the work of the associations I have referred to. 

The question of professional fees, and the remuneration of chemists in general, 
is a somewhat complicated one, and there does not seem to be anyway in which one 
or the other can be standardised. With regard to the fees charged by practising 
analysts, I think it will be generally agreed that before the war the charges made, 
even by leading men, were in many directions quite inadequate. This was partly 
due to a keen competition amongst chemists for what little outside analytical work 
was required in the earlier days, when the analyses were required for private 
information or control purposes. In some cases the fees were out by men who had 
been inadequately trained, but as often no very great degree of accuracy was 
required, and very little opportunity was afforded of checking the results, there was 
no elimination of the least capable, and the competition of these with the better 
trained men kept fees at a low level. In this way in many branches of work fees 
became more or less fixed, and by a general understanding they had to be accepted, 
especially by the younger members of the profession. Once fixed for any particular 
analysis it was very difficult for the individual to raise the fees without the risk of losing 
the work altogether. Thus it has happened, in my case at all events, that a very 
considerable part of my practice was carried on at very little profit to myself. 

With the altered conditions brought about as the result of the war it became 
imperative that a revision of fees should be made, and even the most altruistic of us 
were compelled by the force of necessity to raise our fees. The Institute of 
Chemistry made inquiry into the matter, and in the February number of the 
Journal and Proceedings of the Institute for 1920, stated that, as the result of their 
investigations, ** the Council are of opinion that Fellows and Associates are justified 
in making a corresponding increase in their fees for professional services.” Although 
unable to recommend any definite rate of increase over pre-war rates, the Council of 
the Institute state that an increase of 50 per cent, cannot be regarded as excessive, 
while some practitioners have doubled their fees. This practically is the attitude 
which I myself have taken, readjusting the fees according to the work involved, but 
it is a matter of doubt whether the increases made in the fees cover the extra costs 
involved under present conditions. 

With regard to chemists employed in whole-time engagements, I am afraid that 
in many instances the increases in remuneration have not been commensurate with 
the enhanced value of their services and the extra cost of living: but it is to be hoped 
that with the efflux of time and the stabilisation of the exchanges, the burdens 
at present borne will gradually be removed, and adjustments made which will 
remedy the present hardships. 

During the past year your Council has worked assiduously, and, under the able 
guidance of our Secretaries, has kept the business of the Society and the interests of 
its members constantly in review. 

One Committee, consisting of Messrs. L. Archbutt, W. J. A. Butterfield, G. 
Nevill Huntley, and G. Rudd Thompson, appointed by the Council to consider the 
desirability of making provision for supplies of standard chemical substances, has 
transmitted to the Council of the Institute of Chemistry a Report a summary 
of which appeared in the September number of the Analyst, 
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The Committee is eatiefied that there is a demand for Analytical Control 
Standards, at present being chiefly met by private enterprise and by the importation 
of the U.S.A Bureau of Standards Samples, and that the demand appears reasonable 
for checking and educational, rather than commercial purposes. 

The Committee recommend that the Society of Public Analysts should take the 
initiative in forming a representative Analytical Standards Committee, and the 
Council of the Institute of Chemistry have concurred with that recommendation, 
and have nominated Mr. F. H. Carr, Dr. J. T. Dunn, Mr. Lewis Bynon, and Mr. 
F, W. Harbord to act as its representatives. 

That standards such as have been prepared or proposed would prove a great 
service, especially for educational purposes, scarcely admits of a doubt: but when it 
is suggested that these standards should be analysed: side by side with commercial 
samples submitted for analysis, and that the fact should be stated on the certificate, 1 
am very clearly of opinion that such use would be detrimental to the profession, and 
damage its prestige. In most cases the materials for which standards would be 
prepared would be commercial products, the analyses of which are almost invariably 
placed in the hands of experts, who are past-masters in the particular branch of 
analysis. To make any statement such as that suggested would be tantamount to an 
admission of incompetency. 

And now, in conclusion, I have to express to our indefatigable and ever courteous 
Secretaries, Mr. P. A. Ellis Bichards, and Mr. E. Richards Bolton, the deep debt of 
gratitude under which I have been placed by their many kindnesses and invaluable 
promptings, both with regard to procedure and policy, during the year now coming 
to an end. 


ifi « ^ iii 


THE TIME FACTOR IN SAPONIFICATION. 

By PEECIVAL J. FBYER, FJ.C. 

{Read at the Meeting, November, 1920.) 

Vakious conflicting statements have been made by observers with regard to the 
relative velocities of saponification of natural oils and fats under identical conditions 
of solvent, temperature, saponifying reagent, etc. 

Thus, in the case of hydrolysis of castor bean ferment Urbain, Saigon and Feige 
came to the opinion that the saponification of various glycerides proceeds at the 
same rate {Bull. Soc. Chim., 31, 1194). Haller, on the other hand, was of opinion 
that glycerides of the lower fatty acids were more readily hydrolysed than those of 
the higher fatty acids (Compt, rend., 1906,143, 660). 

As far as the writer is aware, the only research which has been carried out using 
an alkali such as potassium hydroxide as a saponifying reagent for the natural oils and 
fats is that by Anderson and Brown {Joum. Phys. Chern,, 1916, 20,195-213), and it 
was mainly with a view to confirming or disproving the results obtained by those 
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investigators that the present research was carried out. There was also the possi¬ 
bility of basing an analytical test for the discrimination of oils and fats on the results 
obtained, in case individual oils and fats showed sufiScient divergence for the purpose. 

Anderson and Brown state that they find that the fats and oils investigated were 
all saponified at approsdmately the same rate, but they also conclude that the 
velocity increases slightly with the increase of the molecular weights of the glycerides. 
It is, however, fair to add, that they modified this statement by suggesting that such 
an apparent relationship may be due to experimental errors. Unfortunately, this 
comparison was based upon results with only four oils—^namely, cottonseed, croton, 
olive, and castor—and although the velocity of saponification of butter fat was also 
investigated, apparently only one determination was made, and for some reason the 
result obtained was disregarded in arriving at their deductions. The method used 
by Anderson and Brown, was, in the author’s opinion, unlikely to give results of 
sufficient accuracy on which to base conclusions as to the relative velocity of oils 
which resemble each other fairly closely. Thus, they did not weigh their oil, but 
measured it only, and no temperature is given at which the oil was pipetted. Fur¬ 
ther, it is not stated what means were taken to remove the residue of viscous oils, 
such as castor, which would remain in the pipette, unless special means were taken 
to flood the latter. 

The conclusion arrived at by the writer as the result of the present investigation 
is that the exact opposite of the above relationship must be taken as correct—namely, 
that the velocity of saponification of oils and fats from the point of view of the 
amount of free alkali removed from the reacting solution is in inverse ratio to the 
saponification equivalent or to the mean molecular weight of fatty acids of the 
glycerides composing the natural oils and fats. 

The statement is made in this form because previous investigators, including 
Anderson and Brown, have, in all cases, measured the velocity of saponification in 
terms of the free alkali removed from the solution by the glyceride. In terms of the 
weight of oil or fat employed, the results show that all oils and fats, and in all 
probability all esters, of whatever constitution, are saponified at approximately equal 
rates under the same conditions. Thus, using a given solvent and a given concen¬ 
tration of potassium hydroxide, the same percentage of the weight of an oil such as 
coconut is saponified in a given time as in the case of, say, rape oil, but in terms of 
the free alkali absorbed the former case shows much more rapid velocity of saponifi¬ 
cation than the latter. Incidentally, it may be here pointed out that the results 
obtained by Anderson and Brown with butter fat, which is the only oil or fat 
employed containing glycerides of low molecular weight, confirmed the author’s work, 
and show a proportionately higher velocity of saponification, although, as previously 
stated, the authors appear to ignore this in their deductions. 

In their investigation as to the nature of the reaction (which they prove to be 
bimolecular in character) they obtained comparative results with methyl acetate, and 

the figures given show that this ester also conforms to the rule stated above_namely, 

that the velocity of saponification is in inverse ratio to the molecular weight, from 
the point of view of the saponifying reagent, or, in terms of the weight of ester, is 
saponified at a rate uniform with all other esters. 
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In a recent investigation, Franck (Seifen Fabr.^ 1920, 40, 293 4) ascertained the 
relative velocities of saponification of linseed oil, its glycol ester, and its ethyl ester, 
the two latter 83 mthetically prepared, but found that there were small differences in 
the speed of the reaction, the relative velocities being in the order: (1) Linseed oil; 
(2) glycol ester; (3) ethyl ester. 

Here, again, the relative velocity appears to be in the inverse order of the 
molecular weight. 

The oils and fats employed in this investigation were typical of the various 
groups of oils and fats as follows : 


Marine oils ... 

Drying oils ... 

Semi-drying oils 

(Group I. 
Non-drying oils4 Group II. 

[Group III. 
[Group I. 
Vegetable fats-^ Group II. 


Animal fats 


[Group III. 
/Group I. 
tGroup II. 


Whale oil. 

Linseed. 

Cotton. 

Rape. 

Olive. 

Castor. 

Cacao butter. 
Palm oil. 
Coconut oil. 
Tallow. 
Butter fat. 


The author’s work confirmed that of previous investigators, in showing that the 
velocity was influenced very greatly by small differences in temperature. To such 
an extent is this the case that it appears very difficult to obtain reliable comparative 
results, unless all the oils investigated are saponified side by side, under identical 
conditions as to temperature. Thus, an increase of about 7-8® in temperature 
results in doubling the velocity of saponification. As regards the effect of the 
solvents on the velocity of saponification, the alcohols show an increased velocity in 
direct proportion to their molecular weights: thus the velocity as given in ethyl alcohol 
is over ten times that in methyl alcohol, and in amyl alcohol is about double that in 
ethyl alcohol. 

If amyl alcohol be used, no other solvent need be employed for the oil or fat; the 
only oil which can be saponified in solution, using ethyl and methyl alcohols, is 
castor oil. The solvent employed in the author's investigations of the comparative 
velocities of the typical oils and fats was a mixture of ether and absolute alcohol, in 
which they all readily dissolved. 

The velocity is also increased by an increase in the concentration of alkali, and 
the effect of this increase in alkali is less pronounced if water is present with the 
alcohol. This latter is obviously due to the different degree of ionisation of the 
potassium hydroxide. 


Lauoratoky Test. 

As a comparatively simple and rapid test, involving no heating or special 
apparatus, one on the following lines might be found of some utility. 

A convenient quantity, say 2 grms., of the fat to be examined is weighed out 
into a flat-bottomed flask of, say, 100 c.c. ci^acity. This is dissolved in, say, 20 c.c. 
of ether and securely corked. The same weight of a pure ester (for convenience 
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amyl aoetaie) is weighed out and dissolved separately in the same volume of ether. 
To eaoh is added an equal volume (say, 25 c.c.) of ^ alcoholic potassium hydroxide 
solution (all the liquids should be at identical temperatures, and remain so); the 
two flasks are then securely corked and allowed to stand for, say, thirty minutes. 
At the end of this time an accurately measured excess of 5 hydrochloric acid is run 
into each and the mixture back-titrated with ^ alkali. 

The mean molecular weight of the glycerides of the oil is then ascertained by 
comparison with the known molecular weight of amyl acetate, or the result may be 
expressed in terms of the saponification value, given that of amyl acetate as 
equivalent to 637*5» 


^ ^ ^ ^ ^ 

lODIMETRIC DETERMINATION OF THE DIASTATIC POWER OF MALTS. 

By JULIAN L. BAKER, F.I.C., and HENRY F. EVERARD HULTON, F.I.C. 

{Bead at the Meeting, February 2, 1921.) 

The determination of diastase in malt cannot, as is well known, be made directly, 
but is always effected by measuring the capacity of the enzyme to produce sugar 
from starch. This reaction was first put on a scientific and quantitative basis by 
Kjeldahl {Comptes rend, Trav, Lab,, Carlsberg, 1879, 1, 109-157), who formulated his 
well-known ** law of proportionality as follows: 

“ The relation between two malt extracts (and consequently between two malts) 
as regards their diastatic powers may be expressed by the copper oxide reducing 
powers which they exhibit when both act on the same quantity of starch at the same 
temperature, provided the copper oxide reducing power, A; = 25-30, is not exceeded.’' 

Since it is customary in modern starch work to express reducing powers in 
terms of maltose (R), and not dextrose (A;), it may be stated that k 25-30 ==>R 
(maltose) 40 to 48. 

The method now in general use is that of C. J. Lintner (ZeitscLges. Brautv,, 1885, 
8, 281), which is based on Kjeldahl’s work, and involves the use of Lintner's soluble 
starch (J. prakt Chem,, 1886, 2, 34, 378-394). By this method malt is said to have 
a diastatic capacity Lintner of 100 when 0*1 c.c. of 5 per cent, cold water extract of 
the malt, if allowed to act for one hour at 70^ F. upon 10 c.c. of 2 per cent, soluble 
starch solution, produces enough maltose to reduce completely 5 c.c. of Fehling’s 
solution. 

The working details of the Lintner “ tube ” method {loc, cit.) are so well known 
that a description in this paper is unnecessary, as are also those of the modification 
devised by A. R. Ling and adopted by the Malt Analysis Committee of the Institute 
of Brewing {J* Inst, Brew,, 1906,12, 6). The latter method has now been in general 
UQe in most laboratories associated with the fermentation industries for many 
years with entirely satisfactory results. The point of complete reduction of the 
Fehling's solution, even when using the thiocyanate indicator described by Ling and 
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Jones (Analyst, 1908, 33,161) may present, however, some difficulties to those who 
only occasionally determine the diastatic activity of materials, and we consider the 
process we are about to describe is easier, as the end point is indicated by the dis¬ 
appearance of the characteristic blue of starch iodide. 

It is known that maltose is oxidised quantitatively to maltobionic acid by iodine 
in presence of caustic soda (Judd, Analyst, 1920, 46, 224; Baker and Hulton, 
Biochem, «/., 1920,14,754). Another method thus becomes available for the determina¬ 
tion of diastatic capacity, as the maltose formed by the action of the diastase can be 
determined iodimetrically. Miss Judd and we (Zoc. cit.) find that 1 grm. of anhydrous 
maltose requires 0*745 grm. of iodine for oxidation to maltobionic acid— ue., 1 o.c. of 
^ iodine is equivalent to 0*017 grm. of maltose, and 5 c.o. Fehling are equivalent to 
2*4 c.o. ^ iodine. In practice excess of iodine is employed, and the iodine used up 
is determined by titrating back with sodium thiosulphate in the usual manner. 
The excess of soluble starch remaining in the products of the action of diastase on 
starch serves as an indicator in the titration, and a sharp end point is obtainable 
with 005 c.c. of sodium thiosulphate. 

In using the iodimetric method the preliminary stages should be carried out 
exactly as in the Ling modification— i.e., 1, 2, or 3 c.o. of extract are allowed to act 
for one hour at 21^ G. on 100 c.o. of 2 per cent, soluble stEurcb. The action is stopped 
at the end of the one hour by adding 10 c.c. of ^ caustic soda solution; the whole 
is then diluted to 200 c.c. For the titration 50 c.c. of the conversion products are 
placed in a wide-mouthed stoppered vessel; 20 c.c. of ^ iodine solution are then 
added, followed by 30 c.c. of ^ caustic soda, the whole allowed to stand for ten 
minutes at air temperature, then acidified with 4 c.c. of ^ sulphuric acid, and the 
excess iodine found by titrating with sodium thiosulphate solution. If these con¬ 
ditions are adhered to, the diastatic capacity may then be found from the formula : 

16*7 Y 

D.P.= ^ , where Y«:ac. of ^ iodine used up in oxidising the maltose, and 

X c.c. of 5 per cent, malt extract originally taken for the conversion. 

Table I. 


R (Maltose Percentage on j 

Starch). | 

- jj- (N=c.c. of Diastase 
Solntion employed). 

Percentage fall in 
Diastatiu Power. 

13 

12-7 


24 

120 ! 

5’5 

34 

11-7 j 

7-9 

40 

11-5 1 

9-4 

45 1 

11-0 

13-4 

61 1 

10-2 

20 

68 

6*5 

50 


To check the reducing power (B) of the conversion when 50 o.c. are used for the 
iodimetric determination as above, the value may be found from the formula 
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B»»Y x3*4. From this it is evident that if Y exceeds 10, then B will exceed 34 
How important it is to be sore that this limit is not exceeded will be seen from the 
iigares in Table I., obtained from an ordinary pale malt, which show that at B 34 
there is already a fall in the diastatic power of 8 per cent, as compared with the 
diastatic power found when the reducing power as maltose is not allowed to exceed 13. 

The expression ^ should be a constant if the maltose formed is a linear function 

of the quantity of diastase present, but this is never quite the case, although the 
departure is but slight in the earlier stages. Special stress is laid on this point, 
since it is often overlooked by writers on the subject (Analyst, 1910, 36, 360; 1920, 
46, 453). 

The volume of conversion used (50 c.c.) for the titration may, of course, be 
halved, in which case 10 c.c. of iodine and 15 c.c. NaOH would be sufficient, 
and the necessary corrections must then be made in the formuluB. 

In Table 11. will be found the results of some determinations made by the Ling 
and iodine methods, a portion of the same conversion products being tested both 
with iodine and Fehling*s solution. 

Tahlb: II. 


Pale Ale English malt 
Pale Ale English malt 
English Mild Ale malt 
Californian malt 
American malt 

Green malt (5 days' germination) 
Malted rye 


Diustatic Power. 

K (Maltose per 


Cent.). 

Ling. 

Iodine, 

16 

40-8 

39-6 

21 

34’5 

34-5 

19 

31*8 

32-0 

19 

31-8 

31-5 

21 

105-3 

106-7 

34 

55*5 

56-0 

9 

87-0 

86-7 


It will be seen that a diastatic value is assigned to a sample of green malt. 
Doubt has been oast upon the applicability of the Ejeldahl law of proportionality to 

B 

such material (Ling, /. Inst. Brew.-, 1902, 8, 444), since it has been stated that the ^ 

value (see Table I.) falls somewhat rapidly. We have not investigated this point in 
the case of green malt, but have found (J. Soc. CJiem. Ind,^ 1908, 27, 370) that both 
wheat and barley flour show a more marked fall in the value of this constant than is 
the case with barley malt. The fact that maltase occurs as an endocellular enzyme 
in green malt (Davis, Biochem. J., 1916, 10, 31-48; also Daish, ibid,, 1916, 10, 56-76) 
may possibly account for this discrepancy since any formation of dextrose from 
maltose—if it occur—will upset the linear relationship of “apparent maltose” to 
“ enzyme present ’* upon which the Kjeldahl law is based. 

In conclusion, it may be stated that neither the Fehling nor the iodine method 
is accurate if any reducing sugar other than maltose be formed in the course of the 
conversion, as is the case, for example, with taka diastase, where both maltose and 
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dextrose are formed (Analyst, 1914, 39, 312; 1920, 45, 141 and 453). Since both 
these sugars react with Fehling’s solution and with iodine and the percentage amount 
of each sugar present varies with the stage of the conversion, it is evident that the 
reducing power alone of the solution cannot be a measure of the quantity of enzyme 
present. 

The advantages claimed for the iodine method are the greater accuracy with 
which the iodine titration may be carried out as compared with Fehling’s solution, 
the elimination of an external indicator, and that artificial light can be used for the 
final titration. 

Thk Laboratory, 

The Stag Bkeweky, Lohjhjn, S.W. 1. 


NOaE. 

The Editor desires to point out that the pages of the Journal are open for the inclusion 
of short notes dealing with analytical practice and kindred matters. Such notes 
are submitted to the Publication Committee in the usual manner. 

ZEISS BUTYKO-REFBACTOMETEB—SETTING OF SCALE. 

Duking the war it was impossible to obtain a standard liquid for setting the scale, 
but now a standard liquid paraffin of refractive index 1*474 at 15^ C. is procurable. 
As 15° G. is not a convenient temperature for standardisation, readings were taken 
at other temperatures with the standard paraffin, the refractive index of which was 
kindly confirmed by Professor G. T. Morgan at the Birmingham University. 

In the table below the figures under *^A” were obtained with the liquid paraffin, 
the scale being set at 72*7 at 15° G., which is equivalent to refractive index 1*474; 
those under Bwith the same scale setting, and with the standard fluid obtained 
from Messrs. Zeiss about eight years ago. !^esh fluid was used for each reading, 
as continued heating may cause alteration in the reading. 

The figures under “ C ” for 15°~30° C. are taken from the pamphlet supplied by 
that firm, whilst the other figures are calculated on the assumption that the 
alteration of values is in the same straight line. 


c 

A. 

IS. 

c. 

15^ 

72-7 

78-2 

77-3 

20” 

69-5 

75-2 

74-3 

25” 

66-5 

72-1 

71-2 

30” 

63-3 

68-9 

68-1 

35“ 

60-5 

65-8 

65-1 

40” 

67-7 

62-8 

62-1 

45” 

550 

600 

59-1 


The values under “ B ” and “ C ” should be identical, but there was a difference 
of nearly a unit. Therefore, a refraction obtained with an oil would be nearly a 
unit lower if the Zeiss fluid had been used for setting the scale than if the paraffin 
had been used. Whether these differences are due to the Zeiss liquid having 
deteriorated or to an original error in its composition, we are unable to say. 

J. F. Liversbege." 

44, Broad SiREEr, W. Singleton. 

Birmingham. 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Detection of Beef Fat in Lard. Vitoux and C. F. Muttelet. {Am. 
Fahif., 1920, 13, 593.601.)-As shown by Biiaier (Analyst, 19^, 38, 204), lard 
contains a-palmitodistearin, m.-pc. 68*5® C., and beef fat ^-palmitodistearin, m.-pt. 
63*3® C. For the detection of beef fat in lard, the authors propose a method which 
depends on the crystallisation of a fraction from the fat under examination, the 
m.-pt. of this fraction showing which of the two above-mentioned glycerides pre¬ 
dominates. Fifty grms. of the fat are dissolved in 50 c.c. of acetone, the mixture being 
heated slightly to aid solution, and then allowed to cool and, after one hour, the 
crystalline mass is collected on a filter. As much as possible of the liquid is removed 
by suction ; the crystals are then dried over sulphuric acid and recrystallised from 
50 c.c. of ether, and the new crystals collected and dried. In the case of pure lard 
the m.-pt. of the crystals lies between 62® and 65® C., whilst the crystals obtained 
from beef fat melt at about 58'5® C. If a portion of the crystals be saponified and 
the fatty acids liberated and separated,.their m.-pt. will be about 58® C. for lard, and 
55® C. for beef fat. For pure lard, the expression 2(?-A is not less than 68 ; Cr is 
the m.-pt. of the crystals and A that of the fatty acids. ^ • F. S. 

Prickly Pear Seed Oil. S. Lomanitz. (/. Ind. Eng. Chem., 1920, 12, 1175.) 
—The seeds yielded 11 per cent, of a greenish-yellow, semi-drying oil, having the 
following characters: Specific gravity at 15*5® C., 0-9294; refractive index at 
40® C., 1*46764; acid value, 3 09 ; saponification value, 189*5; iodine value, 116-3 ; 
Eeichert-Meissl value, 2-8 ; insoluble fatty acids, 93-8 per cent. W. P. S. 

Identification of Soya Bean Oil. C. A Newhall. («!. Ind. Eng. Chem., 
1920, 12, 1174-1175.)—Five c.c. of the oil are shaken thoroughly with 5 c.c. of 
chloroform, a few drops of gum arabic solution, and 5 c.c. of 2 per cent, uranium nitrate 
or uranium acetate solution. Crude and refined soya bean oil yields a characteristic 
lemon-yellow emulsion, whilst earthnut oil, cottonseed oil, sesame oil, rape oil, 
coconut oil, etc., give a white or slightly coloured emulsion. The test will detect the 
presence of 5 per cent, of soya bean oil in these oils. With linseed oil the test is not 
so sharp, since linseed oil gives a slightly brownish emulsion. The yellow emulsion 
is not obtained with bleached and deodorised soya bean oil or soya bean oil fatty 
acids. W. P. S. 

Oils from Chinese Colza Seed {Brassica campestris chinoleifera). A, Vieho- 
ever, J. F. Clevenger, and C. 0. Ewing (Jou/r. Agric. Science, 1920, 20, 117-139.-- 
The volatile oil was prepared by macerating the ground seed for two hours at 37® C., 
distilling it with steam, saturating the distillate with sodium chloride and extracting 
it with ether. The ethereal solution was dried by means of anhydrous sodium 
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snlphate, distilled to remove most of the ether, and exposed to air to allow the 
remaining ether to evaporate spontaneously. The residue obtained had a sp. gr. of 
0*960 at 26® C., and distilled between 165® and 172° 0. at 754 mm. Determination 
of the composition and constants of the thiourea and phenylthiourea compounds of 
the oil showed it to consist of crotonyl isothiocyanate. The fixed oil obtained by 
expression of the seeds had the following characteristics: Sp, gr. (25° C.) 0*9097 ; 
iodine value (Hanus) 100*3; saponification value 174; refractive index (25° C.) 
1*4695; and Hehner value 96*1 per cent. The insoluble acids had a neutralisation 
value of 172*6, mean molecular weight 325, and iodine value 104. The percentage 
of liquid acids present was 75*82, and of solid acids 19*52, these having an iodine 
value of 55*2. The seeds contain 0*4 to 0*6 per cent, of volatile oil, and from 40 to 
50 per cent, of fixed oil. The paper contains a botanical description of Chinese 
colza and its seeds, and is illustrated by numerous photographs. T. J. W. 

Orange Vinegar: Its Manufacture and Composition. H. D. Poore. 

(/. Ind, Eng. Chem.^ 1920, 12, 1176-1179.)—Brief descriptions are given of the two 
processes used to produce orange vinegar, one in a small way by the barrel or roller 
method, and the other on a larger scale by the well-known acetifier method. 
The composition of the orange-juice, the fermented juice and vinegar prepared from 
the same by the acetifier method, is shown in the following table, the figures repre¬ 
senting grms. per 100 c.c., except for the alcohol, which is per cent, by volume : 


Total acid, as citric acid. 

Total acid, as acetic acid. 

Fixed acid, as citric acid.. 

Volatile acid, as acetic acid . 

Total solids . 

Total sugars, as invert sugar . 

Alcohol . 

Total ash. 

Water-insoluble ash . 

Water-soluble ash . 

Alkalinity of soluble ash (c.c. of acid 
per 100 c.c.) . 


Fresh .Jiiiuc. 

Fernientetl Juice. 

( 

Vinegar. 

1*14 

M3 


— 

— 

4-74 

1*12 

1-03 

1-07 

— 

0-09 

3-74 

13*39 

3-64 

4-34 

9*91 

— ; 

0-20 

1 

5-73 i 

0-43 

! — 

0-48 1 

0-61 

' 

0-10 1 

017 

I _ 

0-38 ! 

0-44 


51-20 ; 

55-20 


Orange vinegar resembles apple vinegar in colour, odour, and taste; the total 
acidity of the two classes of vinegar is about the same, but orange vinegar contains 
more fixed acid. Orange vinegars made by the barrel method are rather higher in 
acidity. W. P. S. 

Estimation of the Extract of Coloured Malts. C. G. Matthews. (/. Tnst. 
Brewing^ 1921, 27, 22-26.)—The following method is advocated by the author 
for the analysis of crystal ” and black malts in preference to that adopted by the 
Institute of Brewing, Malt Analysis Committee (7. ^ns^. Brewing^ 1906,12, 6), on the 
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grounds that the latter method requires much time, a large quantity of standard 
malt, and tends to yield low results, besides giving variable extracts in the hands of 
different analysts : Forty grms. of standard malt, having a diastatic power between 
35® and 46® Lintner, are ground in a Seek mill set to 25® and mixed with 10 grms. of the 
malt under examination ground in a similar manner (black malts may also be ground 
in a coffee-mill without any effect upon the final result). The mixture is mashed, 
cooled, and filtered according to the Committee’s method, and the extract and colour 
determined in the usual manner by appropriate calculation. The use of a standard 
malt having a diastatic power above 55® Lintner yields abnormal results by both 
methods. Four tables giving the results of experiments obtained with different 
malts and with various modifications of method indicate that the procedure recom¬ 
mended by the author is reliable. T. J. W. 

Bracken Rhizomes. J. Hendrick. {Chem. Netrs, 1921, 122, 5-7.) —Bracken 
rhizomes resemble potatoes in composition, but the soluble carbohydrates *’ of the 
former consist largely of substances of undetermined nature. Meal prepared by 
drying the rhizomes in a kiln and grinding was found to have the following composi¬ 
tion : Moisture, 9*81; ether extract, 2*54; albuminoids, 9*56 (containing total 
nitrogen, 1*53, and protein nitrogen, 1*49); soluble carbohydrates, 41-26 ; fibre, 20 49 ; 
and ash, 16 34 (containing 11 *26 per cent, of siliceous matter). Preliminary feeding 
experiments upon animals are described which indicate that the rhizomes may be of 
use for maintenance purposes, but are not very palatable to certain classes of stock. 

T. J. W. 

New Reagfent for Bitter Lactarius and Russula Species. Barlot. 

{Comiites rend.y 1921, 172, 87-89.)—With various fungi, methyl (or other) alcoholic 
solutions of methyl chloroantimonate containing 20-30 per cent, of chlorine give 
colorations, which are especially pronounced with Lactarius and Bicssida^ the bitter 
species of these two genera behaving similarly. Thus, any part of the carpophore of 
Brnsula emetica or Lactarius j^iperatus assumes an intense leaden-grey coloration 
after contact for a few seconds with the reagent. The bitter principles of these two 
species were isolated, and appear to be identical. All the bitter Bussulce give a 
similar coloration with varying intensity, whereas the edible species either produce 
no colour or else gradually give rise to a transient blue coloration. Bussula rosea 
forms an exception, yielding immediately an intense grass-green coloration. 

T. H. P. 

Estimation of Acetic Acid in Pyroligneous Acid. V. E. Grotlisch. (J. 
Lid. Eng. Chem,, 1920, 12, 1183-1186.)—The method consists in distillation of the 
acetic acid with xylene, neutralisation of the distillate, and oxidation of the distilled 
impurities (tars, phenols, aldehydes, etc.) with permanganate; after removal of the 
oxidised impurities, the residual sodium acetate is distilled with phosphoric acid as 
usual. Ten o.c. of the sample are distilled with 120 c.c. of xylene (pumice-stone being 
added), until the distillate measures about 75 c.c., consisting of 10 c.c. of an aqueous 
layer and 66c.c. of xylene; the distillate is diluted with water and titrated with ^ sodium 
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hydroxide solution, phenolphthalein (in methyl alcohol) being used as indicator. 
The xylene is then separated, and the aqueous portion is evaporated to 70 c.c.; 
100 c,c. of water are added, the mixture again evaporated, and these operations are 
once more repeated. The rqsidual solution is rendered slightly alkaline and potassium 
permanganate is added, the mixture heated on a water-bath for several hours, then 
cooled, diluted to 300 o.c. and filtered; 200 c.c. of the filtrate are evaporated to 
75 c.c., cooled, a few drops of sulphuric acid and hydrogen peroxide are added, followed 
by a slight excess of barium hydroxide solution; the mixture is evaporated to a 
small volume and filtered, the filtrate is distilled with the addition of phosphoric 
acid, and the acetic acid in the distillate is titrated. W. P. S. 

Review of Tests for Methyl Salicylate in Gaultheria and Birch Oils. 
C* H. LaWalL {Amer. J. Pharm.^ 1920, 92, 891-895.)—Since oil of gaultheria contains 
99 percent., and oil of birch over 99*5 p^ cent., of methyl salicylate, it is improbable 
that any infallible method exists for detecting the presence of one of these oils, even 
in large proportion, in the other. The only likely distinguishing reactions are colour 
reactions, which are usually uncertain, and, when used for quantitative purposes, 
rarely accurate. These observations apply to the suggestion to treat the oils 
with reagents for furfuraldehyde; with aniline acetate, for example, gaultheria 
oil gives an immediate intense red coloration, birch oil a pronounced red coloration, 
more slow to appear, and methyl salicylate a negligible reaction. With mixtures, 
however, such a test is valueless, and is easily defeated by the addition of a small 
proportion of furfuraldehyde to the methyl salicylate used as adulterant. The 
negative optical rotation required of gaultheria oil by the U.S. Pharmacopoeia does 
not appear to be a distinctive character of this oil. T. H. P. 


Estimation of Hydrocyanic Acid.. R. L. Morris. {Amer. J. Pharm., 1920, 
92, 908-916.)—The results of the author’s experiments show that, when properly 
conducted, Liebig’s method for estimating cyanides by titrating the alkaline cyanide 
solution with standard silver solution gives quite satisfactory results. Deficiency of 
sodium hydroxide in the solution leads to low results, whilst any great excess of the 
alkali delays the end point and thus causes high results. The uncertainty occurring 
when too much alkali is employed may be avoided by replacing the sodium hydroxide 
by borax solution as proposed by Guerin (1906). Comparison of the B.P. process 
with that of the U.S.P. and the French Codex shows that the first apparently pre¬ 
scribes too little potassium iodide; if, however, the amount of the latter be increased 
two or three times the process agrees well with the gravimetric results. 

T. H. P. 

Content of Aconitine in some Samples of Tincture of Aconite Leaves. 
A. Richaud. {J>\Pharm, Chim,, 1921, 23, 15-16.)—Estimation by the silico tungstic 
acid method of the aconitine in four samples of tincture of aconite leaves obtained 
from four of the best-known druggists in Paris gave the respective amounts per grm. 
as; 0*409, 0*172, 0*139, and 0*167 grm. T. H. P. 
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Method for the Assay of Aconite Preparations. E. J. Chappel and 
N. L. Allport. {Amer. J. Pharm., 1920, 92, 922-923.)—In the assay of tincture 
and liniment of aconite, firsfe made ofl&cial in the 1914 edition of the British Pharma¬ 
copoeia, the analyst is left to base his process upon that described for the root, the 
liquid preparation being evaporated to dryness at a temperature not exceeding 60® C., 
and the solid residue then dissolved in sulphuric acid. Since filtration of the 
resulting solution is often very slow, and since, also, extraction of the unfiltered acid 
liquid with ether yields troublesome emulsions, the authors have tried petroleum 
spirit with good results. Fifteen c.c. of the liniment, or 100 c.c. of the tincture, are 
evaporated at a low temperature to remove the bulk of the alcohol, the residue 
treated with 5 c.c. of 10 per cent, sulphuric acid solution diluted with 20 c.c. of 
water and the whole transferred to a separating funnel with the help of a glass rod 
to break the separated resin; the dish is then rinsed carefully with a little water. 
About 20 C.C. of petroleum spirit (b.-pt. 40®-60® C.) are introduced into the funnel 
and the latter shaken, rapid separation occurring; the aqueous liquor is drawn off 
and again shaken with petroleum spirit, the two petroleum liquors being then mixed 
and washed twice with water, and the washings added to the acid liquid, which is 
then rendered alkaline with ammonia and extracted four times with ether. The 
ethereal extracts are washed successively with the same portion of water, after which 
they are run into a flask and evaporated to dryness. The alkaloidal residue is dried 
at a low temperature to ensure removal of ammonia, and then titrated in the usual 
manner. The process may be applied to the assay of the root by first preparing a 
tincture as directed in the Pharmacopoeia. The results furnished by this modified 
method are to all intents and purposes identical with those given by the more lengthy 
B.-P. process. T. H. P. 

Chemistry of Digitalis. H. C. Hamilton. (/. Ind. Eng. Cliem., 1920, 12, 
1180-1181.) —The author has isolated two active principles from digitalis, one 
substance being soluble in chloroform and the other insoluble; the insoluble sub¬ 
stance is more active, physiologically, and there appears to be a tendency for the 
soluble substance to become less soluble on repeated applications of the solvent. 
Attention is directed to the difficulty of separating chloroform-soluble constituents 
from those insoluble in chloroform and of proving the latter to be less well adapted 
to therapeutical use. W. P. S. 

BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Colostrum. C. Porchet and L. Panisset. (Comptes rend., 1921,172,181- 
183.) —Colostrum is considered to be a residue of milk which has been formed 
previously in the udder and is the result of leucocytic action. The lactose is 
re-absorbed rapidly, proteins more slowly, and the fat remains. These changes may 
be observed when milk is injected into the peritoneal region of guinea-pigs, but in 
this case the products are not affected by the continual secretion of fresh quantities 
of milk as occurs in the udder. The residual fat globules, particularly the smaller 
ones, combine with the leucocytes yielding clusters of cells known as Donna’s 
** corps granuleux,'' which are characteristic of colostrum. W. P. S. 
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An Epidemic of Ropy Milk. H. A. Harding: and H. J. Prucha. iJJniv. of 
Illinois^ Agric, Exper, Stat,, Bull No. 228, June, 1920.) —During the summer of 1919 
the attention of the authors was drawn to a severe outbreak of ropiness in milk 
which assumed the character of an epidemic, as it involved more than one hundred 
farms. The cause was not definitely ascertained, but the organisms causing the 
ropiness were found in the water supply, and this infected the dairy utensils. 
Disinfection of the latter and of the cowsheds usually results in the disappearance 
of the trouble. The organisms are destroyed at 130^ F., and if milk be pasteurised for 
thirty minutes at this temperature it will not become ropy, although it may have 
been infected; W. P. S. 

Influence of the Diet of the Cow upon the Nutritive and Anti-scorbutic 
Properties of the Cow’s Milk. R. A. Dutcher, C. H. Eckles, C. D. Dahle, 
S. W. Mead, and 0. G. Schaefer. (J. Biol. Chem., 1920, 46, 119-132.)— From 
feeding experiments upon a Jersey and a Holstein cow, described in detail, the 
conclusion is drawn that the vitamin content of cow’s milk depends upon the propor¬ 
tion of vitamin in the fodder. It was found that 20 c.c. of summer milk were 
superior in nutritive value and anti-scorbutic power to 60 c.c. of winter milk. 

Relation of Fodder to the Anti-scorbutic Power and Salt-Content of 
Milk. A. F. Hess, L. J. Ungrer, and G. C. Supplee. {J. Biol Chem., 1920, 46, 
229-235.)— Five Holstein cows were fed for three weeks on dry fodder and then 
placed on pasture, with the addition of concentrated food, for three weeks. The 
milks at the close of the two periods differed to a pronounced extent in their content 
of anti-scorbutic vitamins, as indicated by the results of feeding experiments on 
guinea-pigs. The composition of the milk as affected by the fodder is shown by the 
following percentage results: 
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In view of the pronounced variation in the amount of citric acid in the two 
milks, the conclusion is drawn that normal figures which have been established 
without regard to the fodder of the cows must be regarded as incomplete. The 
results also show the danger of setting up rigid standards for milk constituents 
without full data as to the food of the animals. 

Growth promoting: Factors in Lower Vegfetable Orgranisms. P. Goy. 

{Gomptes rend., 1921, 172, 212 244.)— Yeasts, mould fungi, and bacteria contain a 
growth-promoting substance which is distinct from the vitamins A and B in higher 
plants. This substance, as isolated from a culture of Mucor nmcedo by extraction 
with ether, and purified by crystallisation, is a carbon compound free from phosphorus 
and nitrogen. It melts at about 175® C., and is not precipitated by phosphotungstic 
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acid. It only exerts its growth-promoting function after its solution has been heated 
to 85®-90® C., and loses its power at about 168®-170® C. Analogous results have 
been obtained by means of extracts of vegetable tissues, only the juice of the lemon 
and orange being active without previous heating. This substance has also been 
found in decorticated rice. It is not indispensable to the life of lower vegetable 
organisms, but has a pronounced stimulative action upon their growth. 

Globulin from the Cohune Nut. C. 0. Johns and C. E. F. Geri^orff. 

(/. Biol, Chem,^ 1920, 45, 57-67.)—Cohune nut globulin has been isolated by dialysis, 
and found to contain all the basic amino acids known to exist in proteins, being 
particularly rich in arginine and lysine. Tryptophane is also present. Cohune nut 
globulin closely resembles coconut globulin in composition. 

Detection of Castor Oil Seeds in Feeding: Cake. C. Brioux and M. 
Guerbet. {Ann, Falsif,^ 1920, 13, 150-160.)—The presence of castor seed as an 
impurity in oil cake may be detected by microscopical examination of the residue, 
and particularly the black particles left after repeated extraction of the powdered 
cake with boiling 2 per cent, potassium hydroxide solution. The distinctive appear¬ 
ance of the husk of the castor seed may be readily recognised, Ricin, the blood- 
coagulating toxin of castor seeds, may be isolated by treating 30 grms. of the powdered 
cake for several hours with 160 c.c. of 0*5 per cent, sodium chloride solution, and 
5 c.c. of xylene, filtering the extract, heating it at 70° C. for an hour, and again 
filtering it. The new filtrate is saturated with ammonium sulphate, the resulting 
precipitate washed with 20 drops of water and dissolved in a 0*9 per cent, solution of 
sodium chloride at 37° G., and the solution filtered. On treating defribinated blood 
with the filtrate, coagulation will take place within ten minutes if the original cake 
contained 2 per cent, or more of castor seeds. Cake containing even less than this 
amount of castor seed is poisonous to animals. 

Colorimetric Estimation of Tryptophane. 0. Fiirth and F. Lieben. 

Biochem, Zeitsch.^ 1920,109, 124-152.)—Yoisenet's reaction has been adapted to the 
estimation of tryptophan in proteins, etc. Two c.c. of the solution are treated with 
a drop of 2 per cent, formaldehyde solution and about 15 c.c. of concentrated hydro¬ 
chloric acid. After about ten minutes 10 to 12 drops of a 0.05 per cent, solution of 
sodium nitrite are added, and then sufficient strong hydrochloric acid to make 20 c.c. 
in all. The violet coloration which appears after the liquid has stood for a short 
time is compared with that given under the same conditions by a 0*1 per cent, 
solution of tryptophane. The amounts of tryptophane thus estimated in various 
proteins are recorded, and it is shown that the method is also applicable in the case 
of insoluble and coagulated proteins. In test estimations the method showed an 
error of about 10 per cent. 

Creatinine and Creatine in the Blood. C. C. Wang and M. L. Dentler. 

{J, Biol. ChenUf 1920, 46, 237-243.)—The creatinine and creatine in the blood of 
twenty-four normal women was estimated by the method of Polin and Wu {J, Biol 



BACTERIOLOGICAL. PHYSIOLOGICAL, ETC. 


101 


Chem.f 1919, 38} 81.)—The amounts of creatinine ranged from 0*96 to 1*65 mgrms. 
(average 1*80 mgrms.) per 100 c.c., and thus did not support the suggestion that 
blood creatinine is lower in women. The creatine varied from 2*23 to 4*65 mgrms. 
per 100 c.c., which is slightly lower than the recorded range. The accuracy of 
creatinine estimations is affected by excessive sugar diet, owing to the additional 
colour caused by the dextrose. 

Estimation of Chlorides in Blood. A. S. Wetmore. Biol Chew., 1920, 
46, 113-118.)—The method is based on the precipitation of protein by copper 
hydroxide, followed by precipitation of the oxalate and most, if not all, of the 
phosphate by excess of calcium hydroxide, and volumetric estimation of the chlorides: 
Two c.c. of the plasma (or 2 c.c. of blood) are diluted with 15 c.c. of water (or 10 c.c. 
in the case of blood), and treated with 4 c.c. (or 8 c.c.) of a 1*5 per cent, solution of 
copper sulphate and 10 c.c. (or 20 c.c.) of sodium hydroxide solution, and the 
flask heated for about a minute in boiling water, being meanwhile rotated. After 
cooling the liquid is made up to 50 c.c., thoroughly shaken and filtered, and 0*5 grm. 
of powdered calcium hydroxide is added to about 35 c.c, of the filtrate, which is then 
filtered after standing for one minute. The filtrate (25 c.c.) is treated with 5 c.c. of 
standard silver nitrate solution (AgNOj 7*2653 grms., concentrated nitric acid 
150 O.C., per litre) (1 c.o. = 2*5 mgrms. NaCl), and 2 c.c. of a 10 per cent, solution of 
ferrous ammonium sulphate, and the excess of silver nitrate titrated with standard 
potassium thiocyanate solution (1*6 grms. per 800 c.c. diluted uotil 12*5 c.c. react 
with 5 c.o. of the silver nitrate solution—i.e., 1 c.c. of thiocyanate solution «= 1*0 mgrm. 
of sodium chloride). 

New Biologfical Reaction for Blood. R, Guyot. [Ann. Chim. Anal, 1921, 
[ii.], 3, 27-28.)—The reagent employed consists of Boletus tincture, prepared by heat¬ 
ing slices of Boletus cyanescens in water until the latter boils, and then macerating 
them for forty-eight hours in 60 per cent, alcohol. This liquid soon turns blue, but 
becomes colourless when exposed to sunlight; it is then filtered. The reaction is 
carried out as follows: Two c.c. of a mixture of 2 drops of blood with 50 c.c. of 
distilled water are placed in a test-tube, into which are pipetted, carefully and 
without mixing with the liquid, a little of the above tincture, and then one or two 
drops of hydrogen peroxide solution. A greenish coloration soon forms at the 
surface of contact of the two liquid layers and afterwards changes to blue. The 
same reaction is given with haemoglobin solution and with fresh haemoglobinuric 
urines, but it is not given by blood treated with carbon monoxide; in the case of 
ordinary blood it becomes attenuated or disappears as the haemoglobin molecule 
changes. The reagent is not specific for blood, but is applicable to all oxydases, 
including that of Boletus itself. T. H. P. 

Volumetric Method of Estimating Reducing Sugars in Blood and 
Pathological Fluids. A. Jonescu and V. Vargolici. (Bull Soc. Chim. Bomania, 
1920, 11 , 102-106.)—The method is a modification of one previously described 
(Analyst, 1920, 46, 339), based on the reduction of ferricyanide to ferrocyanide by 



102 


ABSTRACTS OF CHEMICAL PAPERS 


reducing sugars. From 1 to 10 c.c. of the sugar solution is added to an excess of 
potassium ferricyanide solution (3 to 4 c.c.), diluted with 5 c.c. of water, and the 
liquid is then boiled for one minute, and after cooling is diluted with 100 c.c. of 
water and acidified with sulphuric acid (20 per cent.). The ferrocyanide formed is 
then titrated with permanganate solution (10*6 grms. per litre), which is conveniently 
standardised against a known solution of dextrose, and adjusted so that each 
c.c. corresponds to 0*001 grm. of dextrose. Tests with solutions of reducing sugar 
at concentrations of 0*1 to 1*0 per cent, gave accurate results. Trichloracetic acid 
solution (20 per cent.) was used as a defsecating agent in the proportion of 1 : 1 for 
blood and 1:4 for pathological fluid, the filtered solution being neutralised with 
sodium hydroxide before estimating the reducing sugars. K. G. P. 

Separation of Ptomaines and Alkaloids in Toxieologrical Analysis. 
A, Jonescu. {Bull. Soc. Chirn, Itomania^ 1920, 11, 82-89.)—Experiments on the 
action of various enzymes upon morphine, strychnine, and coniine, and upon 
cadaveric ptomaines prepared by DragendorfTs method, showed that the hydrolytic 
enzymes, invertin and amylase, have no action on ptomaines, and that pepsin 
has only a weak action, lessening the reducing power of ptomaines without 
influencing their alkaloidal character. The oxidising enzymes, tyrosinase and 
haemoglobin, have a definite action on ptomaines, and remove their reducing powers 
without affecting their alkaloidal character. Enzymes did not cause any important 
change in the alkaloids used in the experiment; even morphine, which, according to 
Bourquelot and Bougault, is greatly aflected by tyrosinase, was only slightly modified 
under the experimental conditions. The retention or disappearance of the reducing 
power of a supposed alkaloidal residue in the presence of heomoglobiii may therefore 
serve to distinguish its nature. It is suggested that other enzymes and different 
conditions of experiment may destroy both the reducing power and the alkaloidal 
character of ptomaines. B. G. P. 

Bacteria in Non-Alcoholic Drinks. L. Gershenfeld. {Amer. J, Pharm., 
1920, 92, 803-80G.)—The author has examined various manufactories in which non¬ 
alcoholic beverages are prepared, and concludes that in most cases the water supply 
is satisfactory, and that bacterial contamination is due to careless washing of con¬ 
tainers or the use of infected flavouring syrups. Beverages prepared under clear, 
conditions are lower in bacterial content than the water used in their preparation. 
Out of fifteen samples of non-alcoholic beverages six showed the presence of B. coli 
in 10 c.c. portions, whilst one sample, although free from this organism, contained 
another sewage bacterium, B, Welchil. Total bacterial counts obtained on agar, when 
incubated for forty-eight hours at 37*^ C., gave two samples with less than 100 per c.c., 
three less than 300 per c.c,, three ranging between 500 and 1,000 per c.c., whilst the 
remaining seven yielded above 1,000 bacteria per c.c. Nearly all samples gave a 
somewhat higher count at 20^ C. than at 37^ C. Among the organisms identified 
were B. coli, B, Welchii, B, cloacce, B. suhtilis, B. mycoides, B. mesentericus vulgatus, 
and various streptococci, diphtheroids, and streptothrices. It is suggested that more 
attention should be given to this problem from a sanitary point of view. 


T. J. W. 
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Bacteriology of Canned Olives. S. A. Koser. {J- Agric. Besearch, 1920, 
20, 375-379.)—Recent outbreaks of botulism traced to the consumption of ripe olives 
led to a bacteriological investigation of nearly five hundred containers of preserved 
olives. The cans or jars were opened under aspetic conditions, and from 1-5 to 
2 c.c. of the liquor was removed, 0*5 c.c. of this being spread upon a dextrose-agar 
slope, and the remainder added to a tube containing dextrose-beef broth under oil, 
the cultures being then incubated at 37^ C. One hundred and ninety-nine of the 
containers showed the presence of living organisms, and seven of the spoiled glass 
jars contained B, hotulinus. In most of the samples of normal appearance the con¬ 
tents were sterile, but a small proportion yielded cultures of aerobic bacilli, cocci, 
or dormant members of the coli group. The majority of organisms identified 
belonged to the coli group, but members of fourteen other types were recognised. 
A report referring particularly to B, botulinus has already been made. (Bee J. Amer. 
Med, Assoc., 74, 1220, 1920.) T. J. W. 


Germicidal Vaiue of Some Chlorine Disinfectants. F. W. Tilley. (/. 

Agric, Besearch, 1920, 20, 85-110.)—A detailed account is given of numerous experi¬ 
ments made to ascertain the antiseptic value of chloramine T, Dakin’s] solution, 
eusol, and chlorine water upon various bacteria, and determinations of the carbolic 
acid coefficients were made by the Rideal-Walker method. The results show that 
with comparisons based upon the available chlorine in each antiseptic chloramine T 
is more efficient against Staphylococcus aureus, approximately equal in^value against 
B. typhosus and much less efficient than the other compounds against B. pyocyaneus. 
B. tuberculosis is unaffected by any of these compounds when in a concentration of 
1 in 200 of available chlorine. None of these substances has such a rapid action 
upon anthrax spores as is generally believed, and several days may be required to 
secure complete sterilisation with concentrations of 1 per cent. The addition of 
ammonia to chlorine or hypochlorite solutions greatly increases their antiseptic 
properties and tends to prevent their deterioration in the presence of organic matter. 

T. J. W. 


WATER ANALYSIS. 


Detection of Indican as a Criterion of the Purity of Water. A. Jolles. 

{Ber. Deut. Pharm. Oes., 1920, 30, 421-442.)—Prom 3 to 4 litres of the water are 
evaporated to 250 c.c., and any nitrite present removed by the addition of 3 grms. of 
ferrous ammonium sulphate for each 0*1 grm. of nitrite in a litre of the sample. 
The liquid is then concentrated to 10 c.c. and filtered, and the filtrate^tested with 
1 c.c. of a 5 per cent, alcoholic solution of thymol or a-naphthol and lO^c.c. of concen¬ 
trated hydrochloric acid containing 5 grms. of ferric chloride per litre. If the 
original water contained indioan (potassium indoxyl sulphate) a coloration due to the 
formation of indolignone will be produced after the mixture has been left for fifteen 
minutes, with frequent shaking. Any colouring matter thus formed is extracted 
by shaking the liquid with 4 c.c. of chloroform, and if a reddish or bluish violet 
extract be obtained, the presence of indican is definitely indicated. The detection of 
even a trace of indican affords a proof that the water was contaminated with 
animal excreta. 
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Sabstances Dissolved in Rain and Snow. W. A. Moore and G. Browning:* 

(Ghem. News, 1921, 122 ,51-52.)—The rain which fell between May and August, 1920, 
at Mount Vernon, Iowa, eighteen miles from the nearest manufacturing town, fre> 
quently contained traces of phosphates and sulphates, but was free from chlorides. 
Carbon dioxide was sometimes present, especially when the wind was from the 
manufacturing centre. Two precipitations on the same day contained respectively 
0*001 and 0*0009 parts of nitrites, and 0*3 and 0*005 parts of nitrates per million, 
and a similar decrease was always observed in the rain following the rainfall of a 
previous day. The average rain of the summer months contained 0*28 part of 
ammonia, 0*35 part of nitrate, and 0*23 part of carbon dioxide (c/. Analyst, 1914, 
39, 190, 501). 

ORGANIC ANALYSIS. 

Estimation of Carbon Dioxide in Coal. F. S. Sinnatt and W. Harrison. 

(Lancs, and Cheshire Goal Besearch Assoc., Bull, No. 7, 1920, 15 pp.)—The apparatus 
devised for the estimation of carbon dioxide in carbonates (Analyst, 1913, 38, 136) 
has also been found suitable for coal. From 0*5 to 5 grms. of the coal pulverised to 
pass through a ^-mesh sieve are introduced into the decomposition fiask B (see 
diagram, loc. cit.), and covered with twice its volume (5 to 15 c.c.) of water, and the 
contents of the flask gently boiled for about twenty minutes to expel occluded gases. 
The flask is then connected with the apparatus, the flask E of which has previously 
been exhausted by means of an ordinary water pump, the carbon dioxide in the flask 
being thereby reduced to a negligible amount. Hydrochloric acid (5 per cent.) or 
dilute phosphoric acid (1: 4) is allowed to run on to the coal from the cup L, and 
air drawn through the apparatus at a constant speed. After about ten minutes the 
decomposition flask is gently heated and its contents kept at 50"^ C. for thirty minutes, 
and Anally boiled for ten minutes. Air is meanwhile swept through the flask at the 
rate of about 2 litres per hour, and the evolved carbon dioxide is collected in the 
flask E and estimated by means of standard barium hydroxide solution, as in 
Pettenkofer*s method. The following amounts of carbon dioxide were found in 
Lancashire coals from which the white partings (ankerites) had not been separated: 
Mountain mine, 0*50; Arley, 0*18; Ravine, 0*36; Abnormal sample 1., 6*85; Abnormal 
sample II., 18*32; Pemberton, 2 feet, 0*72; Garswood, 9 feet, 0*44; and Hoo 
cannel, 1*84 per cent. 

Detection of Oils other than Linseed Oil in Paints by Means of the 
Hexabromide Test. H. Bailey and W. D. Baldsiefen. (/. Ind. Eng. Chem., 
1920, 12, 1189-1194.)—The following method gives more concordant results than 
some of the older methods: One grm. of the linseed oil fatty acids, prepared in a 
current of carbon dioxide, is treated with 25 c.c. of ether previously saturated with 
linolenic hexabromide at 0^ C., cooled to about - 10° C. in a bath of ice and hydro¬ 
chloric acid, and brominated with a mixture of 5 c.o. of bromine and 25 o.c. of glacial 
acetic acid, which is added at the rate of one to two drops per second, with shaking 
after each addition, until the solution becomes permanently orange. The tube is 
left for sixteen hours in an ice-box, the precipitate then broken up, the tube centri- 
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fuged and again cooled in an ice-bath, and the ether decanted. The precipitate is 
washed with successive portions of 20 c.c. of the chilled saturated ether, and is 
finally dried for fifteen minutes at 60® C. under a reduced pressure of 30 to 40 mm. 
Seven samples of pure linseed oil fatty acids yielded from 41*1 to 44*1 per cent, of 
hexabromide, whilst commercial boiled linseed oil prepared without much heating 
(iodine value 173*8) yielded 42*6 per cent. Five samples of genuine soya bean oil 
yielded from 4*2 to 7*3 per cent, of insoluble bromides, whilst menhaden oil gave 
35*9 per cent. Taking the average hexabromide value of linseed oil fatty acids as 
42, and that of pure soya bean oil fatty acids as 6, it was possible to estimate fairly 
closely the proportion of linseed oil in mixtures of the two oils. Fish oils yield 
octobromides insoluble in ether, but these may be readily separated from the 
hexabromides of vegetable oils by their insolubility in warm chloroform. In the 
examination of samples of paints the conclusion may be drawn that when the oil, 
after a correction has been made for the unsaponifiable matter (about 1 per cent, 
in linseed oil), gives a hexabromide value of 39 or less, the presence of oils, other 
than linseed oil, is indicated. The changes that take place when linseed oil is 
oxidised in the air at high temperatures (400® F.) cause a decrease in both the 
hexabromide and iodine values, but not in the same proportion, and preliminary 
experiments have indicated that it may be possible to establish a relationship 
between the two values which will afford the means of distinguishing oxidised 
linseed oil from mixtures of such oil with other oils. 

Disodium Hydrogren Phosphate as a Catalyst for the Oxidation of 
Dextrose with Hydrogen Peroxide. E. J. Witzemann. (J. Biol Chem., 1920, 
46, 1-22.)—The author has determined the effect of various substances and other 
factors upon the oxidation of dextrose by hydrogen peroxide, and has given a detailed 
discussion of the results obtained. No definite method appears to have been worked 
out for the estimation of dextrose, but it is shown that this sugar may be quanti¬ 
tatively oxidised to carbon dioxide by the action of hydrogen peroxide in a solution 
containing a mixture of monosodium and disodium hydrogen phosphates. Since the 
carbon dioxide is evolved continuously during the course of the reaction, the 
phosphate mixture may be used repeatedly for additional quantities of dextrose, 
thus resembling a catalyst in its action. The phosphate mixture behaves only as a 
peroxidase, and does not catalyse the action of atmospheric oxygen. The action 
observed does not depend only upon the decomposition of hydrogen peroxide by the 
phosphate, since other substances more effective in decomposing the peroxide 
diminish the oxidation of dextrose. Sodium carbonate and bicarbonate, when in the 
same molecular proportions as the two phosphates, do not cause the oxidation of 
dextrose under similar conditions, and free alkali has no infiuence upon the oxidation. 
It is of interest biologically that disodium hydrogen phosphate is the only chemical 
substance known which is necessary to organic life processes, and which is capable 
of catalysing the quantitative oxidation of dextrose to carbon dioxide. T. J. W. 

Preparation of Hydrazines. L. Thompson. (Chem. News, 1921, 122, 
40-43.)—As a reduction agent in the preparation of hydrazines, sodium hydrosulphite 
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is superior to bisulphites or stannous salts, as its action is more energetic and 
promotes better yields. . Phenylhydrazine hydrochloride may be prepared directly 
by reduction of benzene diazonium chloride with sodium hydrosulphite in presence 
of hydrochloric acid: C^H^NgCl + 2 Na^SaO^ + IHaO = C^H.NH.NHa.HCl + dNaHSOa. 
If solid sodium hydrosulphite be used, the reaction does not take place quantitatively, 
a small quantity of a red compound, presumably azobenzene p-hydrazine-sulphonic 
acid, being produced. With only one molecule of the hydrosulphite, sodium phenyl¬ 
hydrazine sulphonate is first formed; on boiling with concentrated hydrochloric 
acid and cooling to 0® C., an 85 per cent, yield of phenylhydrazine hydrochloride is 
obtained. Hydrazine compounds are employed in the estimation of aldehydes and 
ketones, especially carbohydrates; p-nitrophenylhydrazine is a suitable reagent for 
the identification of oxycellulose. W. J. W. 

Examination of Wood Cellulose. F. Lenze, B. Pleus, and J. Miiller. 
{J. 'praht Chem,, 1920-1921,101, 213-264.)—Digestion of cellulose with 17 per cent, 
sodium hydroxide solution, for the separation of normal cellulose, effects solution of 
its other constituents, such as oxycellulose, hydrocellulose, cellulose dextrin, hemi- 
celluloses, pectin, lignin, resins, and fats ; for the determination of these the solution 
is first treated with acids and alcohol. For the estimation of oxycellulose, 10 grms. 
of air-dried cellulose are treated with 100 c.c of 17 per cent, sodium hydroxide 
solution for one to two hours, 100 c.c. of water are then added, the mixture is passed 
through a porcelain filter, and 100 c.c. of the clear filtrate transferred to an Erlen- 
meyer flask. The residue on the filter is washed with water, digested with 5 per cent, 
acetic acid, washed till neutral, and then treated twice more with sodium hydroxide 
solution as before, 100 c.o. from each filtrate being added to the original amount in 
the flask. The solution is neutralised with concentrated nitric acid and then heated 
on a water-bath for three hours with 125 c.o. of 20 per cent, nitric acid and 500 o.c. 
of water. The residue is collected on a tared filter, washed with warm water till 
neutral, dried at 100® C. till constant, and weighed. This method is preferable to the 
determination of the copper number, which gives only empirical results. Hemi- 
celluloses are identified by converting them into sugars by heating for five hours with 
4 per cent, hydrochloric acid. For the estimation of xylose, derived from xylan by 
the furfural distillation, an improved apparatus has been devised. It comprises a 
300 c.c. round-bottomed flask with a long neck, into which the still-head is closely 
fitted by means of a ground-glass joint and maintained in position by a spring-clip. 
The still-head is bulb-shaped and terminates above in a funnel and stopcock. A 
lateral tube is fused into the bulb with its end projecting slightly into the interior 
and bent upwards, and the other end of the tube has a bead at a right angle passing 
through a rubber bung into a Liebig condenser. A graduated measuring flask 
receives the distillate. The heating bath consists of calcium chloride solution with 
a surface layer of vaseline or paraffin to check evaporation. The furfural-yielding 
constituents of cellulose exist partly as xylan and partly as a more firmly combined 
complex compound. The presence of mannan is indicated by the formation of 
mannose hydrolysis with weak hydrochloric acid; mannan is more easily 
separated than xylan. ^ W. J. W. 
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EsUmation of Hydrochloric Acid and Neutral Chlorides in Leather. 
A. W. Thomas and A. Frieden. (/. Ind. Eng. Chem., 1920, 12, 11864188.)— 
Total Chloride : One grm. of the leather is mixed with 200 c.c. of 0-lM sodinm 
dihydrogen phosphate solution and heated for two hours in a boiling water-bath. 
The mixture is then diluted to 250 c.c., and filtered. Two hundred c.c. of the filtrate 
are acidified with nitric acid, silver nitrate solution is added, and, after the addition 
of 20 c.c. of concentrated nitric acid, the mixture is evaporated in the dark to about 
50 c.c. in order to oxidise and dissolve organic matter which is precipitated with 
the silver chloride; the solution is diluted and the silver chloride collected, dried, 
and weighed. Neutral Chloride : Another portion of 1 grm. of the sample is digested 
at 75® C. with 200 c.c. of 95 per cent, alcohol for two hours, cooled, diluted with 
alcohol to 250 c.c., and filtered; 200 o.c. of the filtrate are rendered alkaline with 
sodium hydroxide, evaporated to expel alcohol, the residual solution is acidified with 
nitric acid, treated with silver nitrate and nitric acid, and the estimation finished w 
described above. The amount of silver chloride obtained in this estimation is 
equivalent to the neutral chlorides present, and the difference between the amount 
of neutral chloride and total chloride is a measure of the acid chloride present in the 
leather. W. P. S. 

Qualitative Detection of certain Naphthalene Disulphonic Acids. 
J. A. Ambler. (/. Ind. Eng. Chem., 1920, 12, 1194.)-~-A portion of the acetone- 
insoluble dry /?-naphthylamine salts of the acids is boiled with 5 c.c. of 80 per cent, 
alcohol, the solution, if not clear, is filtered and allowed to cool; the ^-naphthyl- 
amine salt of 2-7-di8ulphonic acid crystallises out. Another portion of the dry salts 
is boiled with a small quantity of water and jS-naphthylamine removed by titrating 
the solution with ^ sodium hydroxide solution, phenolphthalein being used as 
indicator. The separated amine is filtered off, the filtrate evaporated to dryness, 
and the residue is dissolved in a volume of water equal to that of the sodium 
hydroxide solution used for the neutralisation. The mixture is then treated with its 
own volume of concentrated sulphuric acid, cooled, and placed aside for several 
hours. The sodium salt of the l-G-disulphonic acid crystallises out slowly, whilst the 
2-7-acid remains in solution. W. P. S. 

Analysis of Commercial Casein. R. H. Shaw. (/. Ind. Eng. C/tm., 1920, 
12, 1168-1170.)—The following procedure is recommended for the estimation of 
moisture, ash, sugars, fat, phosphorus, and calcium in casein: Moisture. —A weighed 
portion of the sample is heated at 100° C. under reduced pressure until constant in 
weight. Ash. —Three grms. of the sample are moistened in a silica basin with 5 o.c. 
of calcium acetate solution (yielding 0*15 grm. CaO per 5 c.c.), the mixture is dried, 
charred carefully, and then heated at a low red heat until a white ash is obtained; 
the amount of CaO introduced as calcium acetate is deducted from the weight of the 
ash. Fat. —A slight modification of the Bose-Gottlieb method is used: One grm. of 
the casein is shaken for fifteen minutes with 10 e.c. of water; 2 c.c. of ammonia are 
then added, followed after ten minutes by 10 o.c. of 96 per cent, alcohol, and the pro¬ 
cess is completed in the usual way. Ten grms. of casein are shaken for 
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four hours with 250 c.c. of 60 per cent, alcohol, the mixture allowed to stand for 
several hours, the liquid portion then submitted to centrifugal action, and the clear 
solution obtained is used for the estimation. Phosphortis and Calcium. —Phosphorus 
is best estimated by the official (American) method for the estimation of total 
phosphorus in fertilisers; all the calcium is found in the ash and its estimation 
presents no difficulty. W. P. S. 

Standardisation of the Borax Solubility Test for Commercial Caseins. 

H. F. 2k>ller. (J. Ind. Eng. Chem., 1920, 12, 1171-1173.)—Fifteen grms. of the casein, 
ground to pass a 40-me8h sieve, are mixed with 100 c.o. of 0*2ilf borax solution at 
30° C. (76*32 grms. of crystallised borax per litre) and the mixture is stirred every five 
minutes for half an hour. The character of the solution is observed during this 
period ; the relative various caseins gave the following results: 

Commercial sulphuric acid casein (made at 120° F.; ash, 5*04 per cent.): After 
15 minutes, stiff, clear, gel undissolved; after 30 minutes, stiff, clear, gel not com¬ 
pletely dissolved. Natural sour casein (made at low temperature; ash, 3*69 per 
cent.): After 15 minutes, smooth, mucilaginous, largely dissolved ; after 30 minutes, 
smooth, mucilaginous solution. Kahlbaum*s casein (low temperature): After 15 
minutes, smooth, clear, mucilaginous solution; after 30 minutes, smooth, clear, 
mucilaginous solution. Natural sour casein (high fat): After 15 minutes, gelatinous, 
undissolved, milky white; after 30 minutes, mostly dissolved, milky, poor 
cohesion. Grain curd hydrochloric acid casein (made at 95° F.; ash, 2*55 per cent.): 
After 15 minutes, clear, smooth, mucilaginous solution; after 30 minutes, clear, 
smooth, mucilaginous solution. Natural sour buttermilk casein (made at 120° F.; 
fat, 4*0 per cent.): After 15 minutes, stiff gel, undissolved, slightly milky; after 
30 minutes, gelatinous, mostly undissolved, poor cohesion. 

The viscosity curve of casein in borax solutions shows that the maximum 
viscosity is obtained at a hydrogen ion concentration of P„ 815, whilst at P„ 9 
the viscosity is less but constant, owing to the buffer effect of the borax in this region. 
The differences in the physical structure of caseins have greater influence on their 
viscosity than have the normal contaminating substances present in commercial 
caseins. W. P. B. 

HicrO'Sections Cut from Vulcanised Rubber Articles. H. A. Depew and 

I. R. Ruby. (/. Ind. Eng. Chem., 1920, 12, 1156-1159.)—Microscopical examina¬ 
tion of sections cut from rubber articles affords useful information regarding the 
quality of the substance; flocculated pigment (which accounts for the heating up of 
tyre treads heavily compounded with carbon black) is readily detected, as is also the 
presence of reclaimed rubber, fibre, etc. In some cases the source of the pigment 
may be ascertained by microscopical examination; for instance, chemical analysis 
shows no difference between blanc fixe and ground baryta, but they are readily 
distinguished under the microscope. The sections are best out after the rubber has 
been fixed to a slide with glycerol-water (9 ; 1) solution and then frozen, first by 
expansion of compressed carbon dioxide, and then with liquid air; the freezing must 
be just sufficient to destroy the elasticity of the rubber, and yet not make it too hard. 

W. P. S. 
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Relation of Soil Solution to the Soil Extraet. D. R. Hoagland, J. C. 
Martin, and 6. R. Stewart. («/. Agric. Besea/rck, 1920, 20, 381-395.)-“Soil extract 
contains the soluble matter present in the soil eolation in addition to other substances 
derived from adsorbed or readily soluble soil components. The amounts of the latter 
substances depend upon the concentration and composition of the soil solution, since 
the soil constituents appear to be less soluble when large amounts of soluble substances 
are present. The detailed investigations of the authors indicate that soil extracts 
should be made with a small proportion of water, such as 1 part of water to 1 of soil 
where practicable, and for a short period only. It is probable that the ratios 
between the soil solution and the concentrated soil extracts are similar for the 
majority of the important elements present, and analyses and freezing-point 
determinations of suitable soil extracts enable the approximate concentration and 
composition of soil solutions to be estimated. T. J. W. 

A New Indicator. R. W. Kinkead. Neivs, 1921, 122, 4-5.)—The new 

compound was prepared by gradually adding one equivalent of ethyl nitrate to one 
equivalent of phenyl magnesium bromide cooled in ice, when in a short time a vigorous 
reaction took place. On the following day ice was added, the precipitate allowed to 
settle, and the ethereal layer evaporated. Water and solid sodium carbonate were 
then added and the solution extracted with chloroform, the blue sodium salt remain¬ 
ing in the aqueous layer. Since the colouring matter is unstable, except in very 
dilute aqueous solution, the blue solution was acidified and extracted with ether, the 
etheral solution being suitable for use as an indicator. The substance has not been 
prepared in a pure condition. The indicator gives a sharp end point, changing from 
red to blue on the addition of 0*05 c.c. of sodium hydroxide, but is useless in the 
presence of carbon dioxide. Sulphur dioxide reduces the substance both in acid and 
alkaline solution, but hydrogen peroxide does not appear to affect it. T. J. W. 

INORGANIC ANALYSIS 

Determination of the Conductivity of Electrolytes. A. H. W. Aten. 

{Ghem. Weekblad^ 1921, 18, 51-52.)—The conductivity of electrolytes has been deter¬ 
mined by a method the essential feature of which is the employment of a differential 
galvanometer and a variable resistance, and in which certain disadvantages of the 
Eohlrausch method are overcome. Errors arising from polarisation and the heating 
effect of the current may be reduced by increasing the surface of the electrodes and 
the volume of the electrolyte, and become smaller with higher resistance. Compari¬ 
son of this method with Kohlrausch’s method indicates that with a resistance not 
below 100 ohms an accuracy of 0*3 per cent, is obtainable. The method has a 
special application in certain technical analyses, such as estimation of the ash in 
sugar and of chlorides in drinking water, the determination of carbon dioxide in 
chimney gases, and the selection of the end point in the evaporation of condensed 
milk. W. J. W. 

Catalysis in Permanganate Titrations. P. H. Segnitz. (/. Ind. Eng, 
Chem.t 1920, 12, 1196-1197.)—Besults of experiments indicate that the addition of 
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manganous sulphate to a solution to be titrated with permanganate solution 
accelerates the reaction velocity, so that the time of the peroxlde>permanganate 
titration can be reduced from about forty-five minutes to eight seconds, and that of 
the cold oxalate-permanganate titration from over an hour to six minutes. The use 
of the catalyst does not interfere with the end point of the titration. W. P. S. 

Preparation of Anhydrous Stannic Chloride. C. van Loon. {CJiem, Week- 
bladf 1920, 17, 6G4.)—In the preparation of anhydrous stannic chloride (Gh>em» 
Weekblady 1920, 17, 610) in small amounts, quantitative results may be obtained by 
using a round-bottomed flask instead of the wide tube employed by Lorenz (Zeitsch, 
anorg. Chevu, 1895, 10, 44). W. J. W. 

Solubility of Metals in Acids containing: Formaldehyde. R. C. Griffin. 

(/. Ind. Eng, Chevi.^ 1920, 12, 1158-1160.)—The presence of 1 per cent, of formalde¬ 
hyde in dilute sulphuric acid (sp. gr. 1'075) and in dilute hydrochloric acid (1 : 1) 
considerably decreases the solvent action of these acids on wrought iron, cast iron, 
and steel, the corrosion loss being diminished 50 to 95 per cent. The efiFect in the 
case of other metals (manganese, bronze, tin, brass, nickel, etc.) is much less, and 
it is also less with 10 per cent, nitric acid, possibly on account of secondary 
reactions. W. P. S. 

Gasometric Estimation of Nitrogen. R. L. Stehle. {J. Biol. Ghem.y 1920, 
46, 223-228.)—The sample is digested with a small quantity of sulphuric acid and a 
crystal of copper sulphate, and on cooling the solution is diluted to 100 c.c. Ten c.c. 
are run into a nitrometer containing mercury, and connected at the lower end by 
a long indiarubber tube to an adjustable mercury reservoir, and dissolved air is 
liberated by reducing the pressure and expelled from the apparatus. A strong 
solution of alkali is run in to neutralise the acid, and 2 c.c. of a solution prepared 
by mixing equal volumes of 28 per cent, sodium hydroxide and a solution containing 
12*5 per cent, of sodium bromide and 12’5 per cent, of bromine, the mixture being 
diluted with three volumes of water, are added. The pressure in the reaction 
chamber is reduced, and the nitrogen is completely evolved by shaking the nitrometer 
for a minute. Since a small amount of oxygen is liable to be set free, this gas is 
absorbed by running in 1 c.o. of sodium pyrogallate solution. The mercury is 
adjusted until the volume of nitrogen is exactly 1 c.c., and the weight of nitrogen 
present is calculated from the observed temperature and pressure. The method 
yields excellent results with substances of known nitrogen content, but a maximum 
error of about 8 per cent, is shown by comparison of this method with the usual 
Kjeldahl estimation when estimating the non-protein nitrogen in blood. 

T. J. W. 

Properties of Pure Hydrogen Peroxide. 0. Maass and W. H. Hatcher. 

(J. Amer. Chem. Soc.^ 1920, 42, 2548-2569.) —Pure (99*9 per cent.) hydrogen 
peroxide was prepared from an impure 3 per cent, solution by concentration in 
a sulphuric acid vacuum concentrator (Analyst, 1920, 68), distillation, and 
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fractional crystallisation. It is almost insoluble in anhydrous ether, dissolves 
various anhydrous salts teadily, and, on heating, is decomposed in contact with 
glass. Most metals cause decomposition of the pure substance, but not explosively. 
Pure aqueous solutions in a suitable container keep indefinitely, but are decomposed 
by foreign substances gaining access to the solution. Strong solutions are more 
stable than dilute, as the former more readily destroy impurities, and thus prevent 
further decomposition. Investigation of so-called anti-catalysers ” showed that in 
all cases these substances acted by destroying others, which caused decomposition, 
and that spontaneous decomposition of pure hydrogen peroxide did not occur 
(c/. Analyst, 1896, 20, 38). T. J. W. 


MicrO'Chemlcal Identification of Gaseous Ammonia as Hexamethylene¬ 
tetramine Picrate. C. Kollo and V. Te^dossiu. {Bull. Soc. Chim. Bow/tnia, 
1920, 11, 100-102.)—When a drop of a solution of formaldehyde (commercial 
formalin), together with a drop of a 1 per cent, solution of picric acid, is exposed to 
ammonia, hexamethylenetetramine is produced, and combines immediately with the 
picric acid to form characteristic crystals of the picrate. The test is not sufficiently 
delicate when carried out in this way, as ammonia picrate is formed in the presence 
of much ammonia, whilst in the presence of small amounts of ammonia the forma¬ 
tion of hexamethylenetetramine picrate only takes place on rubbing, and the crystals 
break up and lose their characteristic form. A highly sensitive reagent is prepared 
by saturating a solution of formaldehyde in the cold with picric acid, and then 
saturating this with hexamethylenetetramine picrate. The ammonia liberated from 
1 mgrm. of ammonium chloride may be detected by exposing one drop of the reagent 
for five to six minutes to the action of the gas under examination. B. G. F. 

New Method for the Separation and Estimation of Iron and Manganese. 
C. Kollo. (Bull, Soc, Chim. Bomdnia, 1920, 11, 89-95.)—The method of separation 
is based on the precipitation of ferric hydroxide when hexamethylenetetramine is 
added to a slightly acid solution of an iron salt, the manganese forming soluble 
double salts of the type Mn(GH 2 )eN 42 H 2 S 04 , manganese oxide only being precipi¬ 
tated in the presence of hexamethylenetetramine from a neutral solution on boiling. 
To carry out the separation the solution of ferric and manganese salts is slightly 
acidified, and a 10 per cent, solution of hexamethylenetetramine is added until the 
supernatant liquid does not change the colour of Congo-red paper, after which the 
liquid is warmed gently on a water-bath to cause the ferric hydroxide to fiooculate. 
After removal of the manganese salts by washing on a filter, the iron is determined 
gravimetrically as usual, or by dissolving the ferric hydroxide in hydrochloric acid, 
adding excess of potassium iodide and titrating the liberated iodine with standard 
thiosulphate solution. The manganese in the filtrate may be determined as 
manganese sulphate after evaporation and ignition, or by Yolfaard’s method after 
the destruction of organic matter by evaporation with sulphuric acid. The following 
results were obtained by these methods: 
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Salta. 


PeSO«.7H.O 

MnS04.4H»0 

PeCl,.12H,0 

MdS04.4H,0 


\V(!ight found— 

Weight taken. j - l " -- 

Gravimetiioally. ; Volumetrioally. 


Gim. I Grni. 

0-1298 i 01300 

0-1406 j 0-1374 

0-4960 0-5189 

0-2200 I 0-2300 


R. G. P. 


Grm. 

0*1284 

01412 

0*6101 

0*2285 


The Use of Phenolphthalein and Diphenylamine in the Estimation of 
Manganese by the Persulphate Method. D. H. Wester. {Rec. Trav. Chinu 

PayS’BaSf 1920, 39, 600-602.)—The substitution of an alkaline phenolphthalein 
solution for permanganate (Tillmans and Mildner, J, GasheletichL n. Wasserversorg,, 
1914) in the estimation of manganese gives inaccurate results, probably owing to 
variation in the alcoholic strength of the phenolphthalein; in extreme cases this may 
be 2 per cent, to 25 per cent. With constant alkaline concentration, the violet 
coloration is affected more by the content of water than of phenolphthalein in the 
solutions, and increase of the phenolphthalein does not, therefore, give a proportion¬ 
ately deeper intensity of colour. No better results are obtained with diphenylamine. 
The blue coloration disappears rapidly, and there is no relation between its intensity 
and the amount of manganese. W. J. W. 

Micro-chemical Identification of Potassium and Sodium in Presence of 
Magnesium. E. Ludwig and H. Spirescu. {Bull Soc. Chim. Rommia, 1920, ll, 
78-82.)—Calcium, strontium, and barium are first removed by precipitation with 
ammonium carbonate or with ammonium oxalate and sulphuric acid, the filtrate 
evaporated, and the residue ignited until free from ammonium salts and used for the 
detection of potassium and sodium. The complex nitrite K 2 CuPb(NO,)g is employed 
as a reagent for potassium, the test for which is carried out by placing a drop of 
sodium nitrite solution (20 grms. in 75 c.c. of water), and a drop of copper and lead 
acetate solution (copper acetate 9*1 grma, lead acetate 16*2 grms., acetic acid 2 c.c., 
water 75 c.c.) on the slide and adding a fragment of the residue under examination. 
In the presence of potassium the complex nitrite is precipitated in the form of cubic 
black crystals, even in the presence of large amounts of magnesium, whilst the 
reaction is more delicate than that with platinic chloride. For the detection of 
sodium by means of potassium pyroantimoniate, the soluble magnesium salts (which 
interfere with the reaction) are converted into insoluble basic magnesium carbonate 
by adding a drop of concentrated potassium carbonate or bicarbonate to a fragment 
of the residue and evaporating the mixture to dryness on the slide. On adding 
a drop of potassium pyroantimoniate solution, a characteristic precipitate of sodium 
hydrogen antimoniate (Na^HjSbjO^) is formed. R. G. P. 
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Modiflcation of Victor 
Meyer’s Vapour Density Ap¬ 
paratus. T. S. Patterson. 

{Chem, News, 1920, 121, 307.)— 

The apparatus described is stated 
to yield very accurate results. 

The outer glass jacket is replaced 
by a cylinder of copper, having 
the lower end closed by brazing, 
and provided near the top with a 
short side tube, into which is 
^tted a small condenser. To 
facilitate the fitting of the large 
jacket cork the inner tube is cut 
into two pieces a short distance 
below its side tube, the upper and 3 
lower portions being again joined 
by a piece of stout indiarubber 
tubing; The small tube contain¬ 
ing the substance under examina¬ 
tion is allowed to fall down the 
inner tube by means of an in¬ 
genious device previously de¬ 
scribed by the author (Anai.yst, 

1908, 33, 207), fracture being 
prevented by a small quantity of 
mercury at the bottom of the 
inner tube. T. J. W. 

Apparatus for Generating 
Hydrogen Sulphide. V. B. 

Connell. (Pharm. J., 1921, 106, 

17.)—The apparatus comprises 
two wide-mouthed bottles, having 
well-fitting rubber bungs with two 
perforations, one bottle being in¬ 
verted above the other. The 
lower bottle contains a layer of 
asbestos and ferrous sulphide lumps, and is half filled with a mixture of 1 part of 
sulphuric acid and 3 parts of water. A U-tube passes through the bung of the 
upper vessel with its long limb reaching nearly to the top, and another U-tube passes 
just through the bung of the lower vessel and is oonnected externally, by means of 
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tubing and pinohcook, to a delivery tube. Communication between the two bottles 
is established by a tube reaching to the bottom of the lower one and just extending 
through the bung of the upper one. In operation,when the pinchcock is closed, the 
pressure of the gas generated in the lower bottle forces the liquid into the upper 
one and expels the air through its U-tube. When the pinchcock is opened the liquid 
falls again and thus expels the gas through the delivery tube, after which evolution 
of gas recommences. W. J. W. 

Micheirs Cup and Ball Viseosimeter.^ T. C. Thomsen. (Eeport of Lubri¬ 
cation Inquiry Committee^ Dept, Scientific and Ind, Eesearch, 1920,1546,103-110.)— 
This apparatus consists of a steel cup and a loose steel ball about |-inch in diameter. 
A few drops of oil are introduced into the cup. and the ball inserted and pressed 
firmly into position, three pegs standing out from the surface a few thousandths 
of an inch separating it from the wall of the cup. After removal of the surplus oil 
the apparatus is inverted, the ball being meanwhile kept in position with the finger, 
and a note is taken of the time before the ball falls out of the cup. The results 
obtained with this instrument are calculated into seconds on Redwood’s viscosimeter 
by means of the formula— ktd^n, where k is the constant; ty time of outflow; dy the 
sp. gr. at the time of outflow; and t/, the absolute viscosity. The readings are greatly 
influenced by variations in the temperature, especially in the case of oils of high viscosity, 
and are sometimes as much as 15 per cent, above the true viscosity. By immersing 
the instrument in oil, however, and keeping the temperature at 70° F. for about half 
an hour, results may be obtained agreeing within 1 per cent, of the true viscosity, as 
measured by standard instruments for oils with absolute viscosity ranging from 
0*8 to 5. 

Deeley’s Oil-Testing Apparatus.'^ {Beport of Lubrication Inquiry Committeey 
Dept, Scientific and Ind, Besearch, 1920, 15, 101-103.) — This machine consists 
essentially of a horizontal disc, about 3 inches in diameter, resting in a circular 
pan secured to the end of a vertical spindle, which can be rotated by hand or 
mechanically. Upon the horizontal disc rest the lower flat surfaces of three vertical 
pegs secured to an upper disc, to which is fixed two or more uprights, and the two 
discs are pressed together by means of weights placed upon the upper one. Above 
the weights and concentric with the power spindle is a vertical shaft, with which is 
connected a coil spring, an indicating finger, a free train of wheels, and a cross arm 
forming a universal joint which engages with the uprights secured to the loaded disc. 
The extent to which the spring is coiled affords a measure of the friction between the 
disc and the pegs, and this is shown by the indicating finger upon a scale. Oscilla¬ 
tion of the finger through rapid changes of friction is prevented by the free train of 
wheels. The apparatus is suitable for the measurement of static and low-speed 
kinetic friction between flat surfaces of metals when dry or fully lubricated and 
under various loads. Results obtained with different oils have proved that vegetable 
oils have smaller frictional resistance than mineral oils, which is in accordance with 
the fact that has long been known from practical experience that the lubricating 
value of the former is greater. 

♦ By permission of H.M. Stationery Office. 
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Organic MEDiciNAii Chemicals. M. Babrowcliff, F.I.C., and Francis H. 

Carr, C.B.E., F.I.C. Industrial Chemistry Series. Edited by S. Eideal, 
D.So., F.I.C. Pp. 331. London: Bailliere, Tindall and Cox. Price 15s. net. 
A few months ago, the present writer had the pleasant task of reviewing the 
“Extra Pharmacopoeia” of Martindale and Westoott for the Analyst ; his present 
duty is similar in some respects, in others very different. Messrs. Barrowcliff and 
Carr treat the subject chiefly as a branch of manufacturing chemistry, and our 
technical literature receives a welcome addition 

General Preface and Author’s Preface are followed by a short Introduction, 
which, brief as it is, shows clearly how the development of Organic Chemistry and 
the treatment of disease go forward hand in hand. The work itself is divided into 
eleven sections, dealing respectively with (I.) Narcotic and General Ansesthetics; 
(II.) Naturally occurring Alkaloids and their Derivatives; (III.) Natural and 
Synthetic Local Anaesthetics; (IV.) Antip 3 rretic 8 and Analgesics; (V.) Organic 
Antiseptics and Disinfectants; (VI.) Purgatives; (VII.) Vaso-Constrictors and 
Vaso-Dilators; (VIII.) Diuretics and Uric Acid Solvents; (IX.) Organo*Metallic 
Compounds; (X.) The Digitalis Group, Skin Irritants, Glucosides, and Neutral 
Principles ; (XI.) Other Substances of Interest. 

It will be noticed that the classification of subject-matter is more in accordance 
with the uses for which the materials are employed than with their chemical 
structure, and for most purposes this is the more convenient course to follow. The 
authors leave no doubt, however, that .the work deals with a branch of Industrial 
Chemistry of which they possess a very expert knowledge, and directions are given 
for the preparation of most of the compounds described in the book. Eeference is 
made to the literature of the subject, whether it has appeared in purely scientific 
journals or in patent specifications, though much of the information is evidently 
derived from first-hand knowledge, and is especially useful in a book of this 
description. 

As an example of the method followed by the authors one may take the case of 
Beta-eucaine (Benzoylvinyl-diacetonalkamine). A scheme of synthesis is placed first, 
showing that the necessary organic materials are acetone, acetal, and benzoyl 
chloride. Then follows the preparation of diacetonamine from acetone and ammonia, 
Everest’s method being employed; the conversion of diacetonamine acid oxalate 
into vinyl-diacetonamine oxalate according to the patent of King, Mason, and 
Schryver comes next, then the reduction to the alkamine (Bobinson’s Communication 
to the Boyal Society Committee), and finally the benzoylation is described. 

The book will be very useful, for it is well written, well indexed, and illustrated 
by twenty-five drawings or diagrams of plant. J, T. Hewitt. 
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The Yeab-Book of Pharmacy. Pp. 594. London: J. and A. Churchill 1920. 

Price 12 b. 6d. net. 

To review a work which has been published annually for so many years might 
seem a work of supererogation, were it not for the fact revealed by a glance at the 
list of members of the British Pharmaceutical Conference, of which the Year-Book is 
the organ, that comparatively few public analysts give their support to this body. 
Public analysts are appointed under the Sale of Food and Drugs Act, and it is hard 
to see how they can do without the annual volume, which epitomises the yearns 
work on Pharmacy, Materia Medica, and Chemistry of Drugs; at least half this 
book contains matter in which the public analyst will find a direct interest, while the 
remainder will help him to understand how the pharmacist carries on his business, a 
knowledge which may have a real importance when the question is considered 
of advising as to what action should be taken as the result of analysis of a sample. 

The plan of the book is somewhat unusual, in that the Abstracts of papers con¬ 
tributed to scientific journals from July 1, 1919, to June 30, 1920, occupy the first 
portion; the first section deals with chemistry, divided into convenient sub-sections, 
and this is followed by Materia Medica and Pharmacy, each similarly split up in 
sub-sections, and a very useful research list; as is only to be expected with the 
advance of knowledge, the last is a little out of date, more than one of the subjects 
suggested for investigation having been elucidated by work which is later than the 
middle of 1920. 

The remainder of the book consists of the Transactions of the British Pharma¬ 
ceutical Conference at Liverpool in July, a list of members, and a good and 
efficient index. 

H. Droop Richmond. 

Practical Physiological Chemistry. By Sydney W. Cole, M.A. Sixth Edition. 

Cambridge: W. Hefifer and Sons, Ltd. Price 15s. net. 

As Professor Hopkins points out in his introduction to this volume, there are 
periods in the growth of any branch of knowledge when the development of technique 
becomes the most pressing of needs, and its success the best measure of progress. 
Physiological chemistry has in recent years been passing through such a stage, and 
its methods have been very largely multiplied and improved. Hence the necessity of 
a sixth edition of this deservedly popular book only a year after the publication of 
the fifth, which itself included a very considerable amount of new material. In the 
main the book represents the course in practical physiological chemistry for medical 
students at Cambridge, and contains not only all the common biochemical methods 
required by the medical student, but also the more important of those used in medical 
diagnosis and biological researches. The methods described have been thoroughly 
tested in the laboratory ; older methods have been modified in detail as a result of 
. experience of their use in class, and not a few of the processes described are original 
—indeed, the book has been used as a medium for the publication of much patient 
research. The most important additions to the fifth edition were chapters on the 
properties of solutions, in which particular attention is paid to hydrogen ion concen¬ 
tration and properties of colloids; on the preparation and properties of amino acids ; 
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on the preparation and hydrolysis of nucleic acid; and on the action of oxidase 
systems and new quantitative methods related to enzyme action and blood, urinary 
and gastric analyses. 

The chapters on solution and on amino acids afford perhaps the best examples 
of the way in which Mr. Cole tests all processes described. The preparations of the 
amino acids are given with such a wealth of essential detail that even a beginner 
could scarcely fail to carry them out successfully. 

A welcome feature of the present edition is the introduction of several methods 
of micro-analysis. It may perhaps be open to doubt how far such methods can be 
introduced with advantage into an elementary course, but there can be no doubt that 
the more advanced student should have practice in well tried micro-methods and gain 
a practical knowledge of the precautions and care necessary to attain reliable results 
and of their limitations, since such methods are often the only ones available in the 
study of the biochemistry of the living subject without terminating the life of the 
animal or injuring the human subject. 

Among the more important of the methods described we may mention a 
modification of McLean’s method for the determination of blood sugar devised by the 
author, and what he states has been used for the past year in his classes with very 
concordant results. It is offered as a substitute for Bang’s micro-method, which, 
though it may be reliable in the hands of a practical analyst, is probably beyond the 
powers of the average student. 

The hypobromite method for estimating urea, omitted in the former edition, has 
been again included, though the results are unreliable, on the ground that it is 
sufficiently accurate for most clinical work and demands very little equipment. The 
use of the enzyme urease, which has rendered obsolete a large number of methods 
for the estimation of urea in urine is illustrated by Van Slyke’s micro-method. The 
urease method on the ordinary scale is not mentioned, though it was described in this 
country before Van Slyke’s micro-method was published. 

We hope that the author in his next edition will see his way to extend the 
chapter on fats, which by comparison with some of the other subjects seems to us 
to be dealt with rather inadequately. Though the aim of the book is essentially 
practical there is judicious reference to theory, and, without undue consumption of 
space, to the significance of results. In our opinion the book is a contribution of 
substantial importance in connection with the teaching of biochemistry. It should 
be of great use to all students of this subject, whether their ultimate aim be 
medicine, or agriculture, or the career of a professional analyst. It should also 
be a welcome addition to the library of all who may have occasion to seek for 
accurate and full descriptions of biochemical methods outside his own special field. 

S. B. SCHRYVER. 

i 

A Textbook of Organic Chemistry, By A. P. Holleman. Edited by A. Jamieson 
Walker. London : Chapman and Hall. 1920. Price IBs. 6d. net. 

This textbook is too well known and too widely used to be in need of much 
further recommendation. 

In the present new edition numerous small alterations have been made, the out- 
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standing one being the additional space devoted to the applications of physico¬ 
chemical methods in organic chemistry. The importance of such properties as 
refraction, absorption, and viscosity in organic chemical research is, as the author 
remarks, steadily increasing. 

One of the most valuable features of the book is the attention which is given to 
considerations of the structure of most of the representative compounds ; an excellent 
example of the thoroughness with which this important subject is dealt is to be seen 
on pp. 162-168, where the structure of unsaturated compounds is passed under review. 

The chapter on the constitution of ben^sene has been enlarged, and contains a 
short account of Willstatter's attempted synthesis of cyclo-hexatriene ; the fact is em¬ 
phasised that the compound he obtained resembled benzene in all respects, whereas 
cyclo-octatriene prepared in a similar manner by Willstiitter is a highly unsaturated 
compound. The conclusion is drawn from this and other considerations that Thiele’s 
modidcation of Kekul^’s formula is the best available representation of the structure 
of the benzene molecule. 

At the end of the section dealing with optically active compounds a very brief 
account has been introduced of Werner’s theory of the stereoisomerism of complex 
derivatives of certain metals. 

The difficult subject of the Walden inversion has been given a little more space 
so as to include a short account of Stark’s hypothesis, according to which the union 
of carbon atoms is due to ‘‘ valency electrons.” 

The arrangement of the material is good, the style is iiowing and easy, the 
print is clear and pleasing to the eye, and a comprehensive index is provided 
Altogether author, editor, and publishers, have combined to produce an excellent 
and eminently readable volume. 

Joseph Kenyon. 

The Volatile Oils. By Gildemeisteb and Hoffmann. Second Edition by 
B. Gildemeisteb, translated by Edwabd Kbemebs. Vol. II. Pp. xx + 686. 
London: Longmans, Green and Co. Price 32s. net. 

This volume of the well-known German work on Essential Oils deals, in a series 
of monographs, with the first half of the essential oils grouped according to Engler’s 
‘‘ Syllabus der Planzenfamilien'' Analytical methods are only dealt with incidentally 
as occasion requires. It will be well to remember the position of this volume in the 
series. Volume I., published in 1910, deals with the history of certain essential 
oils, the constituents of essential oils, synthetic perfumes, and the analysis of 
essential oils, to which about a hundred pages are devoted. The present volume 
was written in 1913-14, printed in 1916, and published at the end of 1920. 
Volume III., which completes the study of the individual essential oils, appeared 
in German during the period of the war. 

The work is one of such a high degree of merit, so free from mistakes, so 
thorough and exhaustive that no commendation can be too high for it, the only 
hostile criticism possible being that the present volume, published in 1920, is 
practically seven years out of date, so that, although accurate and complete in 1914, 
it is now so full of omissions and of statements which the last seven years’ work 
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has 8b6wn to be inaoourate or insuffioient, that as a work of reference it must be 
taken with considerable care and reserve. This, however, refers to the study of the 
individual essential oils, rather than to analytical methods, and therefore need not 
be here discussed further. 

From a market point of view, no essential oil is of such importance in regard to 
its analysis as oil of turpentine. We should therefore expect the most exhaustive 
treatment of the matter here. The iodine absorption of this oil has received a 
considerable amount of attention, and the determination of this value on the highest 
fraction of the oil shows so large a difference between normal oil of turpentine and 
so-called stump’’ turpentine, due to the accumulation of practically saturated 
bodies in the last fraction in the case of stump turpentine, that it may almost be 
regarded as the decisive feature of the analysis. This is not referred to, although 
the iodine value of the oils themselves is mentioned. The information under Russian 
turpentine oil will not give the slightest as'^istance to the analyst who has to deal 
with market samples of this oil. Yet very full information on the characters and 
analysis of this oil was published some ten years ago on samples brought from 
Russia by Professor Schindelmeiser, and on market samples, in comparison. 

It is a matter of regret that the acetylation process is still described as it was 
in the ffrst volume in 1910, where equal volumes of the oil and of acetic anhydride 
are directed to be used. In dealing with oils containing 80 to 90 per cent, of 
acetylisable constituents, there is no doubt that this results in too low values, and 
10 volumes of the oil and 15 volumes of acetic anhydride must be used. Still higher 
results are obtained if the amount of acetic anhydride be further increased, but as 
this is possibly due to secondary reactions, 10 and 15 volumes have been universally 
agreed to in this country, and, we believe, in America. 

Considering the indefinite nature of most organic processes of analysis, together 
with the personal error, it seems rather absurd to give the figure 019974314 as the 
figure to multiply the amount of iodine consumed” to obtain the corresponding 
amount of methyl salicylate. We should have preferred the simpler 0*2 ! 

On page 481 it is stated that the percentage of alcohol (linalol) in cayenne 
linalol oil can be determined by acetylating for seven hours in xylene solution. No 
acetylation of linalol is accurate, although in xylene dilution it becomes more nearly 
correct, and it should be mentioned that this figure is merely an approximation. 

Otto of rose is, of course, a most difficult oil upon which to express an opinion, 
but the upper limit of specific gravity for Bulgarian oil—namely, 0*862 at —indi¬ 
cates, almost with certainty, that the oil is adulterated. The presence of gurjun 
balsam oil as an adulterant in otto of rose was first proved by Schimmel and Go., after 
having been indicated by the reviewer, and confirmed by Umney, This body appears 
to have found its way into otto of rose through being used as an adulterant of 
palmarosa oil, which is commonly used as the source of geraniol for adulteration 
purposes. It can be detected with certainty by a well-marked colour reaction, but 
this is not referred to, although no other means of detection, except by tedious 
research on large quantities of the oil, is available. There is a good deal in the 
subject-matter of otto of rose with which the reviewer disagrees, but it does not 
come within the scope of this review. 
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Apart Irom a few matters such as those indicated and the faet of the book 
being six or seven years out of date, one can only say that this is a work of very high 
merit, which will, as a matter of course, take its place on the bookshelf of everyone 
interested in essential oils. Ebnest J. Pabbt. 


4 * 4 ^ 4 * ♦ 

FIRST INTERNATIONAL CHEMICAL CONFERENCE. 

The first International Chemical Conference was held in Borne from June 22 to 
June 24, 1920, under the presidency of Professor Charles Moureu. The Council of 
the International Union of Pure and Applied Chemistry, composed of representatives 
of Belgium, France, Great Britain (Sir William Pope and Mr. Hay), Italy, and the 
United States, with Mr. J. Gerard as General Secretary, admitted Canada, Czecho¬ 
slovakia, Denmark, Greece, Holland, Poland, and Spain to the Union, and the 
General Assembly was then opened. 

The Union is administered by a Council composed of delegates from each of the 
adherent countries, its executive power being entrusted to a Bureau which works 
through a permanent International Office of Chemistry with a general secretary. A 
joint Session of the Council, Permanent Committee, Consulting Committee, and 
General Assembly is to be held each year under the title of the “ International 
Chemical Conference.” 

The Conference decided that the'Council of the Union should organise a bureau 
of standards, the three sections of which (chemical standards, pure products for 
research, and technological products) should be entrusted to Belgium, Great 
Britain, and France, respectively, with the United States forming an allied branch. 
A suh-committee was appointed to deal with the subject of thermo-chemical 
standards. Problems relating to patents and the question of the establishment of an 
international patent bureau were placed in the hands of an Italian Committee. 

It was agreed to form an International Committee on atomic weights, upon 
which Sir Edward Thorpe and Messrs. Clarke andUrbain should be invited to serve. 
The following motions were carried : (1) That atomic weights be revised decennially. 
(2) That Dalton’s proposal, accepted by Avogadro and Cannizzaro, of basing the 
atomic weights upon hydrogen, H ~ 1, be again adopted as the basis of the system. 

In accordance with a motion of the English Chemical Society, the Union was 
requested to ask the Chemical Associations and journals of the countries within the 
Union to republish the lists of physico-chemical symbols adopted by the old Inter¬ 
national Association of Chemical Societies at the third Session of their Council in 
Brussels in 1913. 

It was decided to accept the invitation of the Polish Government to hold the 
next Conference in 1921 at Warsaw. 


if ^ «{t 
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INTERNATIONAL PHYSICO CHEMICAL SYMBOLS. 

Symbols suggested, but not definitely recommended, and alternative symbols sug- 
gested for use where there is a possibility of confusion are placed in brackets. 

1. General Physics and Mathematics. —Acceleration due to gravity, g ; Angstrom 
unit (10'^^ metre), A; Area, q; Base of natural logarithms, e; Co-ordinates, 
variables, x, y, z; Critical quantities: pressure, volume, t;^, temperature 
(Centigrade), t,, temperature (absolute), density, d^; Density (mass per unit voL), 
d; Diameter, (d); Differential sign, total, d; Differential sign (partial), c ; Fluidity, 
(<^); Force,/; Gas constant per mole, jB; Height, h; Increment, A; Length, Z; 
Mass, m; Mean free path. A., (A^); Micron, y.\ Millimicron, /x/x; Number (of terms, 
etc.), number of molecules, n y Number of moles, N'; Pressure, 2 ?; Pressure, osmotic, 
P ; Radius, r ; Ratio of circumference to dij.meter, tt ; Reduced quantities : pressure, 
2 ?,., volume temperature, density, d^; Summation sign, Surface tension, 
y (a-); Time, t; van der Waal’s constants, a, h; Variation sign, 8; Velocity, u; 
Velocity, angular, <o ; Velocity components in three directions, u, w ; Viscosity, ?// 
Volume (in general), v; Volume, specific, i;,/ Volume, atomic, v^; Volume, mole¬ 
cular, ; Weight, as gravitational force, w ; Work, W. 

2. General Chemistry. —Atomic weight and gram-atomic weight, A ; Concentra¬ 
tion (units not specified), C ; Equilibrium constant, K; Mole fraction, x; Molecular 
and gram-molecular weight, M ; van’t Hoff coefficient, i; Velocity coefficient, k. 

3. Heat and Thermo-Dynamics. —Energy in general, {E) ; Entropy, 4>; Intrinsic 
energy, U ; Lafent heat, per grm., I; Latent heat, per mole, L ; Mechanical equiva¬ 
lent of heat, J; Molecular heat, S; Molecular heat at constant pressure, 
Molecular heat at constant volume, S,.; Quantity of heat, Q; Ratio of specific heats, 
(= s^/s-,,) 7 ; Specific heat, s; Specific heat at constant pressure, s^; Specific heat at 
constant volume, 5,.; Temperature, Centigrade, t or Z° {6, when time occurs in the 
same expression) ; Temperature, absolute, T. 

4. Optics. —Intensity of illumination, 1 (4); Refractive power, specific (Glad¬ 

stone and Dale), [r^_i\%; Refractive power, specific (Lorentz and Lorenz), [r,]% , 
Refractive power, molecular, 11^ Bf Angle of optical rotation, a; 

• Rotatory power, specific, [a]; Rotatory power, mo^cular (ilf[a]); Velocity of light, 
(t>); Wave-length of light, A. 

5. Electricity and Magnetism. —Capacity (electric), C; Charge, unitary (charge 
on an electron), e ; Conductivity (specific conductance) k ; Conductivity equivalent, 
A; Conductivity equivalent at different dilutions—vols. in litres containing 1 grm. 
equivalent, A^^, A^ ; Conductivity, equivalent of cation and anion, A^, A ^; Con¬ 
ductivity of specified ions, A^^. A^ ; Current, I; Dielectric constant, K (as abbrevia¬ 
tion, D.O.); Dissociation, electrolytic, degree of (degree of ionisation), a: Electro¬ 
motive force, E; Faraday’s constant, F; Permeability, magnetic, /x (/x^); Potential, 
single electrode, or decomposition potential of anion, € K*, Cr ; Potential measured 
against the hydrogen or calomel electrode respectively, which is taken as unity, 

6^; Quantity of electricity, Q; Resistance, B (S/f-); Susceptibility, magnetic, k; 
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Transport number of oation and of anion, and n,,; Velocity of cation and of anion 
in cm./sec. when the potential gradient is 1 volt/cm., U, ; Velocity of specified 
ions under unit potential gradient, U^. Ua-. 


♦ * 

IMPORTATION OF ORGANIC INTERMEDIATE PRODUCTS. 

The following letter has been received by the Begistrar and Secretary of the 
Institute of Chemistry: 

BoAni> OP Tbade 

(Inditstriks and Manufactures Department), 
Great George Street, London, S.W. 1. 

Fehrmrif 8, 1921. 

Sib, —With further reference to your letter of January 28 regarding the 
Dyestuffs (Import Begulation) Act, 1920, I am directed by the Board of Trade to 
state that, whilst it is not possible to regard small quantities of organic intermediate 
products which may be required for research purposes as being outside the scope of 
the Act, the Board will be prepared to issue general licenses for the importation of 
such products to approved research institutions, covering periods of three months 
and limited only as to total quantities. This procedure will obviate the necessity for 
separate applications for a large number of small items, but it will be a condition of 
the issue of any general license that a detailed return shall be furnished, at the end 
of the three months during which the license is in operation, of the quantities of each 
product actually imported under it.—I am, sir, 

Your obedient servant, 

(Signed) Percy Ashley. 

The Registrar and Secretarv, 

Institute of Chemistry of 
Great Britain and Ireland, 

80, Russell Square, W.C. 1. 
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THE ANALYST. 


PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 

An Ordinary Meeting of the Society was held on Wednesday. March 2, 1921, in 
the Chemical Society’s Booms. Burlington House. The President, Mr. Alfred 
Smetham, was in the Chair. 

Certificates were read for the first time in favour of Messrs. Percy N. Mould and 
W. J. Wright. Certificates were read for the second time in favour of Messrs. 
Jules Cofman-Nicoresti. Walter K. Fletcher, William Singleton, Francis 6. H. Tate, 
James Darnell Granger, Ph.D., F.I.C., Ed. B. Maxted, Ph.D. (Berlin), B.Sc., and 
BusseU G. Pelly, F.I.C. 

Mr. W. B. Schoellet, Ph.D.. was elected a Member of the Society. 

The following papers were read: ** The Acidity of Ink and the Action of Bottle 
Glass on Ink,” by C. Ainsworth Mitchell, M.A., F.I.C.; The Detection of Adultera¬ 
tion in Butter by Means of the Melting Point of the Insoluble Volatile Acids.” by 
George Van B. Gilmour, B.Sc., A.B.G.Sc.I., A.I.C.; and ** Method and Apparatus 
for Boutine Determination of Melting-Points of Fats and Fatty Acids,’’ by 
S. H. Bliehfeldt and T. Thornley. 


4 ^ 4 ^ ^ <9 ^ 

OBITUARY NOTICES. 

EMILE BOURQUELOT. 

Thb death of Emile Bourquelot, on January 31. depffves biological chemistry of one 
of its most active and distinguished workers. The long succession of papers upon the 
nature and behaviour of enzymes, which he published during a period of over forty 
years, and his crowning discovery of the reversibility of enzymic reactions have made 
bis name familiar to chemists all over the world. His investigations on enzymes 
covered a very wide field, but were mainly concerned with the biology of plants. 
Many of his communications to French scientific societies had a direct bearing 
upon analytical chemistry, and were, therefore, abstracted in the Analyst. 

Bourquelot also took an active interest in pharmacy, and since 1900 had been 
General Secretary of the Sooi4t6 de Pharmacie de Paris, having served as its 
President in 1898. 


Editor, 
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WILLIAM ODLING. 

William Odling, who died on February 17, at Oxford, at the age of 92, was one of 
our earliest Honorary Members, and his death is, therefore, a loss not only to the 
scientific world, but also in a more intimate degree to our Society. 

Odling was bom in London in 1829, and began his professional career by taking a 
medical degree at the University of London, but he soon abandoned medicine for ohem* 
istry, and after being chemical lecturer at St. Bartholomew's Hospital, was appointed 
Professor at the Boyal Institution in succession to Faraday. In 1872 he succeeded 
Sir B. Brodie as Waynflete Professor of Chemistry at Oxford, a position which he 
held for forty years. He was Secretary of the Chemical Society from 1856 to 1869, 
and was elected President in 1873, and he was one of the six Past-Presidents whose 
jubilee was celebrated in 1898. 

Among Odling's contributions to theoretical chemistry were various com¬ 
munications developing Gerhardt’s doctrine of chemical types, which led to the 
systematisation of organic chemistry, whilst his practical work included investigations 
of the compounds of platinum with ammonia and of the compounds of indium. He 
was also an authority upon the analysis of drinking water, and was one of the oflSmal 
analysts appointed to investigate the London water supply. 

At the time of Odling’s appointment to Oxford and for many years subsequently, 
tbi^fwvikiling conception of the function of University professorships was that they 
w^re Intended to provide the means and opportunity for research rather than to have 
tax educational aim. The present writer well remembers the controversies that were 
continually arising ovfr these conflicting views, and how slow was the evolution of 
the modern idea. Odling, accepting the older view, came but seldom into contact 
with tba yoonger generation of Oxford chemists, and this was the more regrettable 
sinoe, apert from tfks question of personal stimulus, he had as a lecturer the gift of 
making his subject interesting. 

Editor. 


JOHN CANNELL CAIN. 

Dr. John Cannell Cain, whose death occurred suddenly at his residence in 
Brondesbury Park on Monday morning, January 31, had for the past fifteen years 
held the office of Editor of the Chemical Society's publications. 

He was bom at Edenfield, near Manchester, on September 28,1871, and was the 
son of the Bev. Thomas Gain, of Stubbins, Lancashire. After receiving his early 
education at the Manchester Grammar fikdiool, he proceeded to the Owens College, 
where be took the degree of B.So. in the Honours School of Chemistry in 1892; 
thereafter he worked for a year at Ttibingen, obtaining the degree of D.Sc. of that 
University in 1893. Early in his career Gain was drawn towards timl field of organic 
chemistry to which he devoted his life, for in 1895 he began his practical aoquaintaiMSe 
with the S 3 mth 6 tie dyestuSs by joining Messrs. Levinsteins, Ltd., as a research 
chemist. In 1901, however, he again reverted to the teaching pro f se eioa , mA 
became Head of the Department of Physics and Chemistry in the 
Technical School at Bury in Lancashire, where be remained until 1904. It ema 
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daring this period that be started seversJ important researohes on subjects related to 
the organic dyestuffs, some of which he completed at Bury, leaving others to be 
finished at a later date elsewhere. . It was from here, for example, that he published, 
with Frank Niooll, the first three parts of the series on the rate of decomposition of 
diazo compounds, and as an outcome of this work he obtained the degree of D.Sc. in 
the University of Manchester in 1904. His appointment as Editor to the Chemical 
Society was made in 1906, after he had spent the two previous years as manager 
and head chemist to Messrs. Brook, Simpson, and Spiller, of London, 

During his editorship Cain found time to complete many of the researohes he had 
started at Bury, and also to publish several important textbooks. His earliest 
publication, that of the Synthetic Dyestuffs,** appeared in 1905 in collaboration with 
the writer, and this was followed in 1908 by the Chemistry of the Diazo* 
Compounds,** and in 1918 by a book on the ** Manufacture of Intermediate Products.*' 
He also undertook to revise “ Roscoe and S^horlemmer,** and published Vol. I. shortly 
before his death. 

Daring the war Cain placed his services at the disposal of the country, and at the 
end of 1914 was appointed by Lord Moulton as his first inspector of explosives. He 
also occupied the position of head chemist to the Dalton Works of British Dyes, Ltd., 
and, was for a time Superintendent of H.M. Factory at Hackney Wick. There is no 
doubt that his*strenuous work during this period was mainly responsible for his 
early death, because he had a serious breakdown in 1915 which left permanent 
weakness. 

J. F. Thoepe. 


^ 4 * ♦ 


COMPOSITION OF THE HARROGATE MINERAL WATERS. 

By william LOWSON, B.Sc., ^.1.0. 

Since the discovery of the Tewit Well by Captain Slingsby in 1571, followed shortly 
afterwards by that of the Old Sulphur Well dnd the John*s Well, the mineral 
waters of Harrogate have attracted considerable attention, and now some eighty 
springs are known, differing in type and quality. These may be divided into 
two main groups—^viz., sulphur waters and iron waters—and each of these two 
groups is capable of further subdivision. 

C. Fox-Strangway8 (“ Memoirs of the Geological Survey,*’ explanation of 
Sheet 62) gives an extensive bibliography of the literature up to the year 1908, and 
also an account of the geology of the district. In this he explains the existence of 
so many springs (no two of which are alike) issuing side by side, as due to the fact 
that Harrogate is situated at the eastern extremity of the great anticline which 
traverses this part of Yorkshire; the strata which are bent up by this anticline are 
the lower members of the Carboniferous series—the Millstone Grit, the shales and 
sandstones associated with the Harrogate Boadstone and the Mountain or Soar 
Limestone. The Millstone Grit of this district is for the most part a series of some 
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half-dozen beds of coarse grits, separated from one another by thick beds of shale. 
The series of rocks which inclnde the Harrogate Boadstone consist in the upper part 
of dark blue shales, these being succeeded by thin bands of earthy limestone and 
chert. These cherty beds rest on dark blue shales containing sulphur, iron, and 
other chemical substances, and below these again there ig a thin rubbly sandstone, 
also containing sulphur and iron, resting on other beds of shale. 

The principal sulphur wells occur about a mile on either side of Harlow Hill, 
the highest point of the district. 

Opinions differ as to whether the waters have a common origin, or whether each 
spring has its own independent source. The difference of level of adjacent wells favours 
the view of the separation of the several springs, and the temperatures indicate that 
they are neither superficial nor come from enormous deptha Taking all things 
into consideration it seems the simplest and most probable theory that each spring 
has its own independent source, with which it is connected by a separate and 
distinct channel formed by the alternating series of pervious and impervious strata 
which connects Harrogate with the hilly regions to the west, for it is only from 
such a source as this that a large body of water could flow year after year, with such 
slight alteration both in quality and quantity; also that the chemical impregnation 
of the water is caused during its passage through these strata, and that it is from this 
source that the bases of all the salts are derived.'* 

A general survey of these waters was undertaken some little time ago by 
Professor Arthur Smithells of this University, and in connection with this work the 
author carried out a series of analyses of the more important of them. From time 
to time in the past there have appeared in different journals accounts of investiga¬ 
tions and analyses relating to these springs, and since the data thus recorded have 
found their way into books and publications of various kinds in many countries, it 
appears to be desirable to place on record the results of these more recent analyses. 
The work was commenced towards the end of the year 1912, and the figures given 
refer to samples collected during that and the two or three succeeding years, the 
delay in publication being occasioned by the war. 

The results are recorded in terms of ionic concentrations. 

Further information relating to the different waters is to be found in earlier 
publications ; the following short notes, however, may be of interest: Old Sulphur ,— 
A spring situated in the basement of the Old Pump Boom; the water percolates 
through fissures in the Yoredale Bock Stratum, and flows into an artificial basin 
about 2^ feet deep, and of a similar diameter. Mild Sulphur.---OoQWCB in close 
proximity to the Old Sulphur Spring, is much less concentrated, and varies consider¬ 
ably in strength from time to time. Strong Montpellier, —The well is about 15 feet 
in depth, and there is usually about 4 feet of water, which is removed by pumping. 
This water, as well as the Mild Montpellier, shows great variations in strength at 
different times. Mild Montpellier, —The well is about 20 feet in depth, and watf^r 
accumulates to a depth of about 5 feet. Magnesia, —A surface spring occurring at the 
upper end of the Bogs Field, and fairly constant in composition. Number 36.—A 
surface spring at the lower end of the Bogs Field. Harlow, —This is the well 
commonly known as the Harlow Magnesia Well, and has a depth of 4^ feet. 
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Summary op Analybss. 

Parts per 100,000. 



Old Sulphur 
Well. 

Nov., 1912. 

Mild Sul¬ 
phur Well, 
Nov., 1912. 

Strong 
Montpellier, 
Dec., 1918. 

Mild Mont¬ 
pellier, 
Apr., 1918. 

Hagneeia 

Well, 

Oct., 1918. 

No. 86, 
Jan., 1918. 

Harlow, 
July, 1916. 

Beck¬ 

with, 

Aug., 

1916. 

Starbeck, 
Peb., 1914. 


' 1*0118 

1*0056 

1*0076 

1*0068 

1*0021 

1*0033 

1*0006 

1*0004 

1*0019 

Total solids 

1508*5 

680-1 

1003*3 

874-0 

258*15 

416*7 

52*2 

45*08 

222*3 

Sodium. 

506*3 

220*25 

327*5 

800*4 

85*7 

143*9 

10*1 

11-04 

76*9 

Potassium 

6*5 

3*85 

4*56 

4*51 

1*68 

2-48 

0*66 

0*56 

0*94 

Lithium. 

0-18 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Ammonium 

1*58 

1*16 

1*27 

0*51 

0*29 

0*78 

— 

— 

0-27 

Maguesiom 

18*24 

11*26 

15-44 

15*49 

3*10 

4*5 

8*62 

1*60 

2*70 

Calcium. 

44-0 

23*3 

36-86 

84*7 

78*2 

11*09 

6*09 

8*99 

7*85 

Strontium 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

— 

— 

— 

Barium. 

6*04 


0-47 

4*9 

3*36 

1-88 

— 

— 

0*89 

Iron . 

— 

— 1 

— 

— 

— 

— 



— 

Aluminium 

— 

— 

— 

— ' 

— 

— 

— 

Trace 

— 

Manganese ...1 

Trace 

— 

Trace 

— ' 

Trace ! 

— 

— 

Trace 

— 

Chloride. 

879*1 

382-5 

578*0 

499*9 

134*5 j 

221-2 

4*30 

3*00 

108*5 

Bromide ... 

2*67 

0*9 

2*0 

1*6 

0*4 

0-8 

— 

— 

Trace 

Iodide . 

Trace 

— 1 

— j 

Trace 

— 

1 - 

— 

— 

— 

Silicate (Si03) ...I 

1*20 

0*76 

1*04 

1*11 

1*62 

1*08 

1*21 

1*20 

1*77 

Sulphate (8O4I ... 

— 

11*14 

5*73 

0*43 

0*58 

1*65 _ 

4*0 

— 

7*2 

Phosphate (PO^) 
Carbonate (CO^ 

— i 

— 

— 

— 

— 

— ■ 

— 

Trace 

— 

59*7 

63*0 

54*9 

80*8 

67*1 

61*4 

61*5 

46*6 

66*15 

Sulphur (as Sul- 
])hide). 

8*94 

4*85 

4*97 

6*64 

1 

0*68 

1 

1 4*06 

!_ 

0*93 

1 

1*18 

0*86 


Parts per 100,000. 





Kiasingon. 
Juno, 1914. 

Ghlurido of 
Iron, 

Oct., 1914. 

Alexandra 
Chalybeate, 
Dec., 1914. 

Pure 

Chalybeate, 
Nov., 1914. 

Tewit 

Well, 

Mar., 191."i. 

John's 

Well, 

Fob., 1916. 

Alum 

Well, 

Apr., 1915. 




1-0071 

1*0051 

1-0027 

1-0001 

1 -0004 

1*0002 

1*0028 

Total solids 



988-1 

686*3 

319-7 

12*96 

42-15 

18*19 

858 

Sodium 



293*1 

207-8 

110*4 

0*86 

1*91 

1*46 

118*1 

Potassium ... 



4*83 

2*44 

2*20 

0*27 

0*25 

0-22 

2*05 

Lithium 



Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Tiaoo 

Ammonium 



16*80 ^ 

— 



— 

— 

— 

Magnesium... 



12*11 

3-78 

0*66 

2*87 

1-06 

3*97 

Calcium 



41*2 

29*44 

10*4] 

1*54 

6*60 

2*49 

10*83 

Strontium ... 



Trace 

Ti*ace 

Trace | 

— 

i _ 1 

_ i 

— 

Barium 



4*80 ! 

3*13 

2*80 

0*06 

1 — 

0*06 

0-75 

Iron. 



1*55 

5*05 

3*58 

0*88 

1 1*71 

0*91 

3*45 

Aluminium 



— 

— 

— 

— 

Trace 

_ 

Truce 

Manganese ... 



Trace 

0*07 

Trace 

Trace 

Trace 

0-02 

Trace 

Chloride 



678*3 

397*3 

178*2 

1*39 

2*29 

1*50 

186*8 

Bromide 



1*0 

1*0 

1*0 

_ 

Trace 

_ 1 

_ 

Iodide 



_ 

Trace 

_ 

_ 

! — 

_ i 

1 — 

Silicate (SiOj,) 



1*76 

1*69 

0*97 

1*43 

i 2*86 

3*13 

1 *24 

Sulphate (SO 4 ) 
Phosphate (PO 4 ) 



1*47 

0*13 

0*96 

0*85 

; 13*96 

0*62 

6*14 



Trace 

Trace 

Trace 

Trace 

0*11 

Trace 

Trace 

Carbonate (CO») 



76*5 

41*1 

82*0 

42*1 

i 36*8 . 

i 

42-03 

58*04^ 
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■Beckwith, —A spring emerging at ground level Starheck, —The well is al>ont 14 feet 
deep, and usually contains 2 or S feet of water, being fed by springs which emerge 
from the shales of the Millstone Grit. Kiasingen. —The well is about 16 feet deep, 
and is fed by four bore holes sunk in the inclined stratum of shale, and each yielding 
a water of different composition, hence the water from this well shows considerable 
variations in strength from time to time. Chloride of Iron, —The well is about 
Id feet in depth, and is fed by a bore hole 6 feet deep, penetrating the shale which 
at this point is almost vertical Alexandra Chalybeate and Pure Chalybeate, —^These 
are two surface springs, constantly flowing, and the latter yields the larger volume 
of water. Tewit, —The well is 7 feet in depth, and usually contains abont 3 feet of 
water. John's. —A shallow well about 4 feet in depth. Alum. —A collection of very 
superficial water, which is found in the Bogs Field, surrounded by the Sulphur 
Wells. The yield is small, and for a period of eighty years the site was forgotten, 
being re-discovered in 1870. 

In the case of the Old Sulphnr Well it is interesting to note how closely the 
author’s figures agree with those obtained by Thorpe in 1875, and a table of various 
analyses made during a range of some ninety years by different investigators is ap¬ 
pended for comparison, the results here being expressed in terms of grains per gallon : 

Old SoiiPHUB Well. 


Grains per Gallon. 





West, 

1828. 

U untor, 
1880. 

Hofmann, 

MuBpratt, 

18rl7. 

Davis, 

1872. 

Thorpe, 

1876. 

Lowbou, 

l'.a2. 

Totul solids ... 



1024-8 

1016-0 

1095*919 

1108-78 

1016-66 

1047013 

1055-95 

Soda. 


... 

484-0 

4710 

474-064 

470-635 

— 

477-0-22 

477-82 

Potash 




— 

33-869 

44 165 

— 

6-063 

5-48 

Lithia 



_ 

_ 

_ 

Trace 

-- 

0 266 

O-IH 

Amioonia ... 



— 

— 

— 

— 


0-328 

1-05 

Magnesia 



14-7 

18-0 

23-446 

27392 

— 

23-839 

21-18 

Baryta 



_ 

— 

— 

3*68 

— 

4-838 

4-72 

Chlorine 



623-9 

608-0 

650-384 

654-908 

615-62 

613-770 

616 37 

Bromine 




— J 

Trace 

Trace 

— 

1-985 

1-87 

Iodine 



_ 

_ 

Trace 

Trace 

— 1 

0*103 

Trace 

Silioa 



— 

_ 

0-251 

.— 

— 

0-703 

0-60 

Sulphur 



— 

— 

6*353 

6-737 

6-412 1 

6-682 

6-26 

Sulphuric acid 



Absent 

Absent 

0-101: 

Absent 

— 

Absent 

Absent 

Lime. 



i 89-8 

43*5 

48-243 

i 46-233 

— 

• 88-697 

48-12 

S.G. 



1023-24 

_ 

1011-13 


1011-16 

1011*04 

1011-28 

Carbon dioxide 



_ 


— 

— 

_ 

85-404 

30-66 

Free H 2 B\ cubic inches 
Free CO 2 j per gallon 


— 


6'31 

i 7-01 

— 

10*16 

— 




22 03 

25-55 

— 

4010 



The author wishes to express thanks to Mr. A. Woodmansey, M.Bo., chemist to 
the Harrogate Corporation, for information with respect to the depths of the wells. 


The Univeksitt, Leeds. 
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THE ACIDITY OF INK AND THE INFLUENCE OF BOTTLE GLASS 

UPON INK. 

By C. AINSWOETH MITCHELL, M.A., F.I.O. 

(Bead at the Meeting^ March 2, 1921.) 

Thb Function op Acid in Ink. —The control of the acidity is one of the most 
important points in the manufacture of iron-gall inks, for it is the principal factor 
upon which the stability of the preparation depends. In a former oommnnication 
(Analyst, 1920, 45, 247) I have shown that in the oxidation of ink in the so-called 
drjring process there is a gradual change from a soluble ferrous tannate first into 
colloidal and then into insoluble tannate a of iron, and that this oxidation may be 
accelerated by the presence of certain catalysts. In the case of a mixture of a 
solution of ferrous sulphate and gall extract, or gallotannic acid, this change takes 
place fairly rapidly, and deposits and incrustations are formed in the liquid. By 
adding a certain proportion of strong acid, however, the oxidation process is arrested, 
and by a suitable regulation of the proportions of the mixture the ink is retained in 
the form of a stable solution or colloidal suspension until, when applied to the paper, 
the proportions become so altered by evaporation that the successive changes into 
the final insoluble resinous iron tannate take place. 

Amount op Added Acid in Ink. —It is essential that the quantity of acid added 
should be kept within definite limits. If too little be added the ink will not acquire 
the desired stability, whilst if the amount be materially exceeded the ink will have 
an excessive corrosive action upon steel pens, and the dyestuff used as a provisional 
colour may even be bleached. 

Inkmakers have gradually learned by experience to know the permissible varia¬ 
tions of the acidity of their products, but unless this factor be chemically controlled 
unexpected troubles may occur. 

The acids commonly used as stabilising agents are sulphuric, hydrochloric, and 
oxalic acids, preference being usually given to hydrochloric acid. In the German 
standard ink 2*5 parts of hydrogen chloride are added to 1,000 parts of ink. This 
formula has also been adopted* for use as a comparative standard in the United 
States specifications for writing ink (Analyst, 1921, 61). The British Government 
specifications, which were issued a few months ago, fix standards for the proportion 
of iron, but no reference is made to the acidity of the inks. 

Inks without Added Acid. —Several manufacturers prepare an ink to which 
no addition of strong acid is made. These consist essentially of iron gallate or of a 
complex iron gallate, for solutions of such salts when exposed to the air do not 
undergo the changes to which solutions of ferrous tannate are liable. A solution 
of gallic acid and ferrous sulphate is practically stable under conditions that will 
cause a solution of gallotannic acid and* ferrous sulphate to yield deposits and 
incrustations. For example, I exposed a solution of 3 grm8."of gallic acid and 
2 grms. of ferrous sulphate to the air for thirty-five days and only obtained a deposit 
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of 0*0S6 grm., whilst the filtrate on farther exposure for weeks yielded only a slight 
trace of deposit. * 

Hence a gallic acid ink has the advantage over an iroa>gall ink of not requiring 
the addition of acid, and so of having little^ if any, corrosive action upon a steel pen» 
although this point is not of importance in the case of fountain-pen inks, which are 
intended to be used with pen-nibs not attacked by dilute acid. On the other hand» 
the general opinion of practical inkmakers with whom I have discussed the subject 
is that gallic acid inks lack **body'’ and do not penetrate the fibres of the paper so 
readily as acidified gallotannic inks. The low proportion of solid matter in some 
of these inks is attributable to the small solubility of gallic acid in water (about 
0’6 per cent, at 16® C.), which also limits the proportion of iron which can be intro¬ 
duced into the ink. Some of the oxyferrigallates are more soluble than ferrous 
gallate, but I am doubtful whether it would be possible to prepare a standard ink 
containing the 0*5 per cent, of iron required by the British Government specifications 
solely by the use of gallic acid. 

The other question of the alleged inferiority in penetrating power of gallic acid 
inks could probably be definitely decided by comparative microtome tests. 

Effect of Ferbous Sulphate on the Acidity.— The final composition of the 
ink depends to a considerable extent upon the copperas used in the manufacture, 
and variations in this salt may also have an influence on the acidity. 

Theoretically, ferrous sulphate, Fe804.7H20, contains 20*08 per cent, of iron. 
The presence of iron in excess of this amount is usually due to crystallisation of the 
salt at higher temperatures. Various commercial samples of copperas which I have 
examined during the last two or three years have contained the following amounts 
of iron : (1) 19*43; (2) 18*77; (3) 25*92; (4) 20*43; and (5) 19*36 per cent. 

In nearly every instance the manufacturer's price was proportional to the 
amount of iron in the salt, and practical tests showed that an ink prepared from 
samples such as No. 2 would contain too little iron, if the calculation had been based 
on the use of a 20 per cent, copperas. 

Commercial copperas has almost invariably a slight acid reaction. The acidity 
of the above-mentioned samples, in terms of AT-alkali, varied from 0*11 to 0*37 c.c. 
per 1 grm. Obviously this acidity increases the amount of strong acid in the final 
ink, and accounts for the presence of such acid in inks to which no mineral acid has 
been added as such. ^ 

In estimating the acidity of copperas the ordinary indicators, such as litmus or 
phenolphthalein, are not of much use, since, unless added in very large quantity^ 
they are bleached. Better results are obtained by titrating the solution without any 
indicator, the end-point being shown by the liquid turning bluish-green as soon as 
the precipitation of ferrous hydroxide begins. Houben's method (Bcr., 1919, 52, [B], 
1623) of using ferrous sulphide as an indicator is not satisfactory. 

Another way in which the ferrous sulphate may influence the acidity of the ink 
is through the formation of a basic salt. Copperas which has undergone superficial 
oxidation, with the formation of a coating of yellow basic sulphates, is technically 
termed ** rusty,” and is usually preferred by ink manufacturers, probably owing to 
the fact that the use of such salt accelerates the darkening process in the ink. Such 
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copperas may show pronounced acidity, and yet still neutralise added acid» so that 
an ink made from ** rusty copperas may show a different acidity from one prepared 
from the fresh green salt. 

Estimation of Stbong Acid in Ink.— The presence of the blue dyestuff used as 
provisional colouring matter renders direct titration of ink very uncertain. Electro- 
metric titration would probably give satisfactory results, but the conditions would 
have to be worked out for each kind of ink. That is to say, the conditions for a 
hydrochloric acid ink would differ from those required by an oxalic acid ink, and in 
every case a method would have to be devised to distinguish between the strong 
acids and the weak organic acids in ink. 

The only method hitherto described for estimating strong acids in ink is the 
somewhat crude one of immersing a weighed pen nib in a measured quantity of the 
ink, and estimating the amount of metal dissolved. This method, which I devised 
some years ago and published in my book on inks, has recently been included in the 
United States specifications (supra) without acknowledgment. 

A much more accurate and rapid method is to distil 10 c.c. of the ink with an 
excess of a neutral solution of sodium acetate, and to titrate the acetic acid in the 
distillate. The objection to the process is that it requires at least three distillations 
of portions of about 100 c.c. each to expel practically the whole of the acetic 
acid, for Leeds (Analyst, 1895, 20, 224) and subsequently Erode and Lange 
(Analyst, 1909, 34, 157, 1909, 30) have shown that traces of free acetic acid are 
obstinately retained by organic matter. Distillation with xylene as a carrier, as 
suggested by Pickett (/• Ind. E'ug, Chem.y 1920, 12, 570), does not offer any advantage 
in this case. 

Estimation of the Total Acidity.— The method that I have found to be the 
most satisfactory means of estimating both the added acid and the weak organic 
acids in ink is to bleach the pigments with hydrogen peroxide as follows: Five c.c. 
of the ink are boiled for a few minutes with 10 c.c. of the ordinary 10 voL hydrogen 
peroxide solution beneath a reflux condenser, the flask being continally shaken until a 
pale straw-coloured solution is obtained. This is cooled, diluted with three or four 
times its volume of water, and titrated with 2^>alkali solution, with phenolphthalein 
as indicator. A blank test is also made with 10 cx. of hydrogen peroxide diluted with 
10 c.c. of water, and the acidity deducted from the previous result. 

I have proved by experiment that the hydrogen peroxide treatment does not 
oxidise any constituents of gall extract into acids, which would otherwise increase 
the acidity of the ink. 

Application of the Method to Logwood Inks. —Haematoxylin, the colouring 
matter of logwood, is not bleached when boiled with hydrogen peroxide, and the 
method is therefore not directly applicable to logwood inks. Hence, in the case of 
such inks it is necessary to use the following modification of the method: Five c.c. 
of the ink are boiled with 20 c.c. of hydrogen peroxide solution and 2 c.c. of 
JNT-sodium hydroxide solution for about five minutes, until the liquid becomes trans¬ 
parent and. pale. It is then cooled, diluted with a large volume (five or six times) 
of water, and the excess of alkali titrated with standard sulphuric acid, with Congo 
red as indicator (litmus or phenolphthalein being bleached). As before, a blank test 
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is made, to determine the oorreotion to be applied for the acidity of the hydrogen 
peroxide. 

No aoids are formed when hsBmatoxylin is boiled with the alkaline hydrogen 
peroxide, and snlphurio acid added to such a solution can be accounted for 
quantitatively after the treatment. In the case of Antoine’s ink (No. 1 in the table), 
which is a logwood ink, it is interesting to note that the total acidity estimated by 
the hydrogen peroxide method is very slightly lower than the acidity due to strong 
acids, as found by the distillation method. 

Acidity of Gommebcial Inks.— The following results were obtained by means of 
the methods described with representative samples of commercial inks, the results 
in each case being expressed in terms of c.c. of N-alkali neutralised by 10 c.c. 
of ink. 


Ink. 


1. Antoine, Violet black ... 

2. Arnold, Blue-black 

3. Blackwood, Becord’' 

4. Cochran’s Blue-black (1912) (heavy deposit) 

6. „ Acid-free ink 

6. Field’s Blae<black, old 

7. ,, „ It $ new 

8. HoUidge, Blue-black (heavy deposit) 

9. Mordan’s “ Azuryte ” ... 

10. Morrell’s Blue-black (faded, heavy deposit) 

11. Stephen’s Blue-black ... 

12. *‘Swan” 

13. Typical Blue-black ink (deposit), April ... 

<a) „ (faded), August ... 

(b) ,, (alkaline), January 

14. Tarling, Blue-black 

16. Webster “ Diamine ink ” (old, heavy deposit) 
16. „ ,, „ (new) 



i 

i 

I 

j 

i 


1 

Total ' 

Strong 

! Weak 

Aridity. 1 

Acida. 

1 Acida. 

c.c. j 

c.c. 

1 c.c. 

1-00 

1-76 

1 nil 

1-93 

0-30 

l't53 

5-62 i 

1-66 

4-07 

1-93 

0-60 

1-33 

3-10 

001 

3-09 

2-66 

_ i 

— 

2-99 

0-17 1 

2-82 

7-0 

0-40 ; 

6-60 

4-06 

0-98 

3-08 

1-92 

0-07 

1-85 

3-83 

2*46 

1-37 

3-42 

3 20 
015 

1-82 

1-60 

-0-30 

nil 


3-85 

1-35 

2-60 

0-48 

0'08 

0-40 

3-68 

0-18 

3-60 


Acidity Contbol of the Manufactubing Process.— The hydrogen peroxide 
method affords a simple method of controlling the correctness of the manufacturing 
process. For example, in the case of an ordinary iron-gall or gallic acid ink prepared 
by a specified formula the total acidity remains fairly constant from month to month. 
Any pronounced variation from this figure will point either to some deviation from 
the formula, or to the action of some external influence. 

Last year complaints were received by different manufacturers of ink of the 
occurrenee of deposits in the bottles, and in some of the worst cases the ink^ 
itself had faded. The composition of the ink was in most cases normal, with the 
exception of the acidity being somewhat lower than usual, and it therefore appeared 
as though the ink had been sent out insufficiently matured, so that a deposit which 
should have formed in the vats had formed in the bottles. 
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It was not until I examined a bottle in which the colour of the ink had changed 
to a dirty brown that I found that there was something radically wrong. In that 
case the total acidity by the peroxide method was only 1*5 o.c.» or rather less 
than half the normal value. As there was no evidence of contamination with an* 
alkaline salt, I tested the glass of the bottle itself, and this gave me the solution of 
the problem. It was not the ink, but the bottle which was at fault. 

Influence of Alkaline Glass. —When cold distilled water was placed in the 
empty bottles, after thorough cleaning, or when the bottles were immersed in water, 
alkali was rapidly dissolved, and, after about five minutek, the water showed a pro¬ 
nounced, alkaline reaction towards phenolphthalein. 

Two series of tests were made with two new bottles of the same consignment. 
Each was filled with water, and 10 c.c. portions were titrated with JiT’-sulphurio acid 
at subsequent periods, with the following results: I. After 4 hours, 0*47 c.o.; after 
24 hours, 0*94 o.c.; after 48 hours, 0*94 co.; after 72 hours, 0*94 c.c.; and after 
9 days, 0*47 c.c. II. After 3 days, 0*71 c.c.; 13 days, 0*75 c.c.; 20 days, 0*66 c.c.; 
and 24 days, 0*14 c.c. 

It appeared, therefore, that the reaction was retrogressive, the alkali first 
liberated by the water from the sodium silicate or the alkali carbonate dissolved 
again entering into combination with other constituents of the glass. 

An analogous test was made by placing 18*9 c.c. of jV-sulphuric acid in bottle 
No. 1. After eleven days the acidity had fallen to 12*8 c.c. 

The same effect is produced by ink, as is seen by the results given by the sample 
No. 13, in which the change was followed from an acidity of 3*2 c.c. to an alkalinity 
of 0*30 c.o. 

Nor does ink free from added acid fare any better when placed in these bottles. 
For instance, a sample from a bottle of Field’s ink, the bulk of which is still quite 
free from any deposit, produced a thick incrustation on the sides of one of these 
bottles within three days, whilst its total acidity, as determined by the hydrogen 
peroxide method, fell from 2*99 c.c. to 0*35 c.o. in sixty days, and the colour changed 
from bright blue to brownish purple. 

The explanation offered by the makers of these glass bottles was that owing to 
their being unable to obtain supplies of salt-cake they had used soda-ash in the 
manufacture of this glass, and had thus introduced an excess of alkali. Incidentally 
they suggested that probably all bottle glass would be found to be more or less 
alkaline. Although the term alkalinity ” may be regarded as relative in this con¬ 
nection, some bottle glass, at all events, is practically neutral, for I have kept 
standard sulphuric acid for several years in a bottle without its showing more than 
the slightest depreciation. 

^ At the same time, it is quite possible that the cheaper kinds of glass bottles, 
such as are used for ink, may not infrequently yield a considerable proportion of 
free alkali to any liquid placed in them, and that this may be the hitherto unsuspected 
reason for the occasional deterioration of ink in bottle. 

This was borne out by an experiment with the bottle which had contained the 
faded, decomposed Morrell’s ink (No. 10). After thorough washing, the bottle was 
filled with distilled water, and the liquid tested daily. For five days it remained 
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neutral to phenolphthaleio, but on the sixth day gave a very faint pink coloration, 
and on the seventh day a distinct alkaline reaction. Hence, although this glass was 
much less alkaline than that of the bottles mentioned, it seems reasonable to 
conclude that in this instance, also, it was the cause of the instability of the ink* 

The glass of the very alkaline bottles was distinctly vitreous in character, but 
this less alkaline glass was much clearer, and it is possible that a relationship might 
be established between the alkalinity and the transparency of glasa 

If the alkalinity of bottle glass be as common as these glass manufacturers 
suggest, it may have an important bearing upon other products. For instance, the 
33 per cent, acetic acid of the British Pharmacopoeia would soon be reduced below 
the standard strength if sent out in bottles of this type, whilst such glass might 
cause the precipitation of quinine from pharmacopceial preparations of quinine salts. 

In chemical work my chief difficulties have been caused, not by the alkalinity 
of glass bottles, but by the solution of iron from the glass by acids, this being 
particularly pronounced in the case of Winchester quart bottles. After some time 
hydrochloric acid has become quite yellow from this cause, and has given a strong 
Prussian blue reaction. 

In conclusion, I wish to thank Messrs. Mabie, Todd and Co. for permission to 
bring before you such of these results as were obtained in the routine examination of 
their inks. 


Discussion. 

Db. E. D. Bain asked whether the author did not find that the action of hydrogen 
peroxide on some inks tended to increase the acid. Hicmatoxylin, for instance, 
when oxidised under suitable conditions, gave formic acid. Might it not be possible 
that intermediate acids were formed during the boiling with hydrogen peroxide ? 
The excessive alkali shown in some of the bottles might be due, not so much to the 
excess of alkali in the glass, as to the degree of resistance of the glass to corrosive 
action. The proportion of saltcake to soda ash in the constitution of a glass had an 
influence upon the skin for resisting purposes. But the substitution of saltcake for 
soda-ash, or vice versa^ did not have any material influence on the final alkalinity of 
the glass. It was the proportion of alkali to lime that could change the alkalinity 
of the glass ; and this was largely a question of expediency in the glass bottle trade. 
The introduction of machine-made bottles into England had necessitated a change in 
constitution, and ** sweeter ” glass was required for machine-made bottles than for 
hand-made bottles. 

He wished to draw the author’s attention to the work of Wood, Sand, and 
Law (tl. Soc. Ghem, Ind., 1911) where these investigators used the electrometric 
titration method for the investigation of dark tanning liquids. It appeared* to 
him that the determination of acidity by means of the concentration of H-ions 
would not only render one independent of the colour of the liquid for the final point, 
but might possibly give a more rapid estimation, 

Mr. G, Budd Thompson inquired whether, in view of the importance of an acid- 
free copperas to ink manufacturers, it would not be possible to use ferrous ammonium 
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sulphate instead of the ordinary ferrous sulphate. There would be no difficulty in 
providing supplies of the double salt. 

Dr. G. MoNiER-WiiiiiiAMS emphasised the advantages of electrometric methods 
of titration. Since the acidity due to strong acids in the ink appeared to be the 
important point, he wished to know what advantage was gained by determining the 
acidity due to the weak organic acids. 

Mr. E. T. Brewis remarked that it was fairly well known that the ** metal ” of 
which such cheap bottles as those exhibited were made was partially soluble in 
distilled water, yielding an alkaline solution. Very cheap bottles were made from 
“cullet,” and sometimes, as in the case of Yorkshire cullet, the pot was ‘‘flashed*’ 
with soda-ash to lower the fusion point of the metal. The bubbles and flaws in the 
bottles passed round were due to impertect fusion, and the alkalinity of the glass 
might be due to an attempt to rectify those faults by the addition of soda rather than 
by expenditure of fuel. It might be of interest to mention that the greatest care was 
necessary in selecting the glass tubing used for making “ ampoules ** for sterile sera 
and alkaloidal solutions, the slightest trace of alkalinity causing such solutions 
to deteriorate on storage. 

Mr. T. F. Harvey pointed out that methyl red could be used as a satisfactory 
indicator for the alkalimetric titration of ferrous sulphate solutions. 

Mr. Mitchell, replying to Dr, Bain, remarked that the difficulty with regard 
to electrometric titration was that a separate standardisation would be necessary for 
each kind of ink. For any given kind of ink, however, it would probably be a very 
satisfactory method of factory control. Within the limits of his experience he had 
not found that oxidation of haematoxylin occurred in the peroxide method, and a 
small addition of sulphuric acid to a logwood solution could be estimated quanti¬ 
tatively. The advantage of estimating the total acidity of the ink was that it served 
as a control of the factory operations, any variation from the formula being 
immediately indicated. Referring to Mr. Thompson’s suggestion of the .use of ferrous 
ammonium sulphate in place of ferrous sulphate, he said that he had already made 
a series of experiments with the former salt, the results of which had indicated that 
the double salt would be a satisfactory substitute for ordinary copperas. A slight 
variation in the acidity of ferrous sulphate was not a matter of great importance for 
an ordinary acidified iron-gall ink, but in the case of non-corrosive gallic acid inks, 
it was essential that no strong mineral acid should be present. 


♦ 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Iron as the Cause of the Formaldehyde and Diphenylamine Reaction of 
Milk. F. Reiss. {Zeitsch. Unters. Nahr. Qenussm.^ 1921, 41, 26-29.)—The presence 
of iron in milk oanseB the latter to yield a reaction with diphenylamine sulphuric 
acid similar to that given by nitrates or nitrites. Milk may become contaminated with 
iron when it is kept in rusty chums or cans, and if iron be detected by the 
ferrocyanide reaction the test for nitrates should be applied to the milk serum 
(obtained by allowing the milk to curdle spontaneously) and not to the milk itself. 

W. P. S. 

Mustard Oil as a Milk Preservative. P. Post. {Pharm, Weekblad, 1921, 
58, 181-138.)—Mustard oil may be added to milk, in the proportion of 20 drops per 
litre, as a preserving agent. The treatment has no influence on determinations of 
specific gravity, fat, acidity, total solids, ash, chlorides, nitrates, preservatives, specific 
gravity and refraction of the serum, or the polarisation. Addition of mustard oil 
depresses the freezing-point; with a high fat content the error is small, and it may 
be almost entirely eliminated by one agitation with 10 per cent, of sesame oil. In 
lactose estimations the mustard oil must first be removed by shaking the milk three 
tinles with petroleum spirit, and for the determination of albumin the sample must 
be evaporated to half its bulk. Catalase is decomposed by mustard oil. 

W. J. W. 


Coffee Extracts. G. S. Ponce and J. R. Palma. {Bol Lab, Municipal de 
Otmyaquily 1920, 1, 65.)—Twenty-four samples of genuine coflee extract contained 
from 9*04: to 11*91 per cent, of water (average 10*62); 82-69 to 85 06 per cent, of 
organic substances (average 83*68); and 4*92 to 6-66 per cent, of ash (average 5*61 
per cent.). 

Composition of Chicha. C. D. Andrade. {BoL Lab, Municipal de Guaya¬ 
quil^ 1920,1, 71-74.)-—Chicha is a fermented beverage, prepared from maize, which 
is largely used by the working classes in Guayaquil. In the course of its manufac¬ 
ture toxic nitrogenous putrefaction products are formed, and to these are attributed 
the poisonous effects of the drink upon certain individuals. Ten samples had the 
following composition: Acids (as tartaric acid), 4*15 to 8*70; alcohol, 26 5 to 54*63; 
sugars (dextrose and invert sugar), 7*65 to 9*17 \ nitrogenous substances, 5*98 to 6*40; 
glycerol, 4*05 to 4*70; and mineral matter (ash), 2*59 to 2*87 grms. per litre. 

Estimation of Sugrar in Wine. W. Fresenius and L. Grunhut. (Zeitsch, 
anal, Ohem,, 1920, 69, 416-467.)—With non-hydrolysed wines of acid reaction, lead 
acetate may be employed as a clearing agent, if not in excess. In the case of wines 
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which have been hydrolysed by hydrogen chloride, and are acid, lead acetate may be 
used for precipitation of the chlorine, bat other impurities cannot be removed. After 
neutralisation these can indeed be precipitated by excess of lead acetate, but a lose 
of sugar then results in presence of chlorides. It is therefore preferable either to 
substitute bone black for the lead acetate, or, if the latter be used, to precipitate the 
chlorine ions first by means of another reagent, such as silver nitrate. W. J. W. 


Preparation of Rhamnose. C. F. Walton, jnr. (/. Amer. Chem. Soc,, 1921, 
43 , 127-131.) —Bhamnose may be prepared conveniently in the laboratory from 
“ flavin,” a commercial product rich in quercitrin, the flavin being hydrolysed by 
boiling it for thirty minutes with 10 parts of water and 0*5 per cent, of sulphuric 
acid (calculated on the flavin plus water), the residue washed free from sugar, and 
the combined filtrates neutralised with barium carbonate, decolorised, and concen¬ 
trated under diminished pressure until containing about 40 per cent, of solids. The 
inorganic impurities are then precipitated by the addition of alcohol, and the filtrate 
concentrated until it contains 70 to 80 per cent, of solids, and allowed to crystallise; 
the yield of rhamnose is 20 to 25 per cent, of the flavin taken. T. H. P. 

Volumetric Method for the Estimation of Lactose by Alkaline Potassium 
Permangranate. F. T. Adriano. (Philippine J, ScL, 1920, 17, 213-220.)—The 
following method is described for the estimation of lactose by oxidation with alkaline 
potassium permanganate solution. Twenty-five o.c. of the milk are mixed with 
about 400 c.c. of water, 10 c.c. of Fehling’s copper sulphate solution are added, the 
mixture is nearly neutralised with sodium hydroxide solution, dilated to 500 c.c., 
and filtered. Ten c.o. of the filtrate are mixed with 50 c.c. of permanganate 
solution and 25 c.c. of 0*848 per cent, sodium carbonate solution, the mixture is 
diluted to 100 c.c., and heated, the temperature being raised to 95^ C. in two minutes 
and maintained for a further two minutes. Twenty-five o.c. of 30 per cent sulphuric 
acid are added and oxalic acid is introduced until the solution is clear; the 
excess of oxalic acid is then titrated with the permanganate solution. The amount 
of permanganate used for the actual oxidation is a measure of the quantity of lactose 
present, this quantity being found by reference to the table given below: 
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The results obtained are oonoordant, but slightly lower than those obtained by the 
Soxhlet method. W. P. S. 

Composition of Palm Kernels from Madagascar. G. Clot. {Chem. 
Abstracts^ 1921, 15, 184, from Mat grasses^ 1920, 12, 5661-5662.)— Hyphcene ahatan 
seeds gave the following analytical results: Moisture, 12*10; fat, 8*08; total ash, 
2*39 ; soluble ash, 1*01; cellulose, 71*48 ; and nitrogenous substances, 5*95 per cent. 
The oil derived from the seeds gave an iodine value of 21*9, and saponification value 
245*3; and hydrolysis of the cellulose yielded 24*7 per cent, of mannose and 9*65 per 
cent, of dextrose. Botasstis Madagascariensis seeds gave : Moisture, 10*25 ; fat, 0*51; 
total ash, 1*74; soluble ash, 1*20; cellulose, 82*66; and nitrogenous substances, 
4*84 per cent. Hydrolysis of the cellulose yielded 36*36 per cent, of mannose and 8*8 
per cent, of dextrose. T. J. W. 

Analysis of Otoba Butter. W. F. Baughman, G. S. Jamieson, and 
B. H. Brauns. (J. Amer. Chem, Soc., 1921, 43, 199-204.)—The sample of otoba butter 
(from Myristica otoba) examined was brown and of disagreeable odour. It contained 
9*3 per cent, of essential oil, 20*4 of other unsaponifiable matter, and 67*6 of fatty acids, 
and its constants were : Sp. gr., 0*9293 at 20 V 20 ® C.; refractive index, 1 *4710 at 40° C.; 
iodine number (Hanus), 54*0; saponification value, 185*0; and m.-pt., 34*0° C. The 
essential oil, separated by steam distillation, had a slight odour and a yellow colour, 
the latter fading in the light; it consisted chiefiy of sesquiterpenes, and had density 
at 20° C. 0*89067, [a]„2o_32o and 1*4180. The glycerides present in the butter 
were those of lauric (15*1 per cent.), myristic (52*2), palmitic (0*2), and oleic acids 
(3*9); and the unsaponifiable constituents, besides the essential oil, consisted of a 
viscous yellow mass ( 11*0 per cent.) and of the isomeric otobite and iso-otobite, 
C 20 H 20 O 4 (9*4 per cent, together). Otobite (m.-pt., 137-138° C.) and iso-otobite 
(m.-pt., 106-108° C.) both give with concentrated sulphuric acid a pink coloration, 
which becomes very intense on standing and persists for days. Addition of several 
drops of concentrated sulphuric acid to glacial acetic acid solution of either com¬ 
pound (phytosterol test) gradually produces a pink coloration, which turns somewhat 
purple after some hours and persists for some days. Attempts to obtain acetyl 
derivatives or to methylate the compounds with methyl sulphate were unsuccessful, 
whilst treatment with alcoholic potassium hydroxide solution and fusion with 
potassium hydroxide were without effect. Otobite contains one methoxyl group in the 
molecule, but iso-otobite none. Both compounds form pentabromides, 

(m.-pt., 190° C, and 191° C. respectively). T. H. P. 

Grape Seed Oil. E. Klinger. {Ghem. Abstracts, 1921, 16, 181; from Farben- 
Zeit, 1920, 26, 6.)—Examination of a pure sample of grape-seed oil gave the follow, 
ing results: Sp. gr. 0*925 ; saponification value, 192; iodine value, 130*9; whilst the 
fatty acids gave neutralisation value, 199*5; iodine value, 133*5; m.-pt., 23°-25° C.; 
and solidifying-point, 18°-20° C. The oil dried to a sticky film in four days, and in a 
shorter time when mixed with metallic driers. The oxygen absorption was 7 per 
cent, in four days, whilst a control, using linseed oil, showed 14*7 per cent. On being 
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heated to 300^ G. the oil developed body ’* more rapidly than linsead oil, and in a 
few hours became a gummy mass. T. J. W. 

New Hydroxystearic Acid from Hardened Castor OIL H* Thoms and 
W. Deckert. {Ber. Deut Pharm. Oes,, 1921, 31, 20-26.)—^Prom a sample of 
hardened castor oil (m.-pt., 80® C.; iodine value, 12) boiling alcohol extracts 1-12 
hydroxystearic acid, CHj [CHJj*CH(0H)-[CHj]i^*C02H (m.-pt., 83® 0.; iodine value, 
0). The ethyl ester of the acid was prepared, as well as the anilide and o-toluidide, 
the corresponding ketostearic acid formed on oxidation, and other derivatives. 

T. H. P. 

Bombay Hace. (U,S, Dept. Agric. Bureau of Chemistry^ Service and Begur 
latory Announcements^ No. 26, 21-22.)—Although “ Bombay mace ” closely resembles 
true mace in appearance, and is botanically a mace, it is practically devoid of flavour, 
and is useless as a spice. Its use in spices is merely as a filler and adulterant, and 
the Bureau of Chemistry is of the opinion that it should not be used as an ingredient 
of spices, even when these are labelled to show its presence. B. 6. P. 

Changes produced in Wheat by Tempering. E. L. Tague. (J- Agric. 
Besearchf 1920, 20, 271-275.)—'‘Tempering,** also known as “dampening” or 
‘‘conditioning,** consists in mixing water with the wheat and allowing the mixture to 
stand for some time before grinding. This treatment toughens the bran coat, pro¬ 
duces an increased yield of flour, and enables better bread to be made. Several 
kinds of tempered wheat were ground, and a quantity of the flour equivalent to 
50 grms. of dry material was added to ten times its weight of water at 40® C., 
2 C.C. of toluene being added as preservative. The mixture was well shaken and 
maintained at 40° C. for two hours, with occasional shaking, after which it was 
whirled in a centrifuge for five minutes, the liquid filtered, and the filtrate examined. 
Tempering at 20"^ C. produced a slightly higher P^ value and a slight increase in the 
total acidity, water-soluble phosphorus, and “ titratable nitrogen ” (c.c. of ^ NaOH 
required to titrate 10 grms. of flour), and the increase was still more pronounced at 
40® C. The chemical changes increased with an increase in the time of tempering, 
but were detrimental after a period of forty-eight hours. T. J. W. 

Bleached Flour in U.S.A. (U.S. Dept, Agric. Bureau of Chemistryy Service 
and Begulatory Annoumements^ No. 26, 21.)—The Bureau regards as adulterated 
flour bleached by any process, if the bleaching has reduced the quality or strength or 
has concealed damage or inferiority. Bleached flour may, however, be shipped 
within the jurisdiction of the U.S«A. Food and Drugs Act if it satisfies the above re¬ 
quirements, provided that it is branded to indicate that it has been bleached. No 
action will be taken at the present time on the ground that bleaching introduces into 
the flour a substance which may be injurious to health, provided, as a result of 
bleaching, there is not introduced such a quantity of the bleaching agent as may 
render the flour injurious as indicated in a decision of the Supreme Court. 

B. G. P. 
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Action of Halogen Acids on Oil of Juniper. R. Huerre. (J* Pharm. 
Chim,^ 1921, 23, 81-89.)—The crystalline compounds, obtained by treatment of oil 
of juniper with halogen acids, consist entirely of hydrochloride, hydrobromide, 
and hydriodide of cadinene. Treatment with acetic acid saturated with hydrogen 
iodide yielded, with three samples, 54 and 69 per cent.; 37*75 and 3G*20 per cent.; 
and 37*50 and 51*25 per cent, of crystals. The relative amounts obtained with 
hydrogen iodide, bromide, and chloride were, in the case of one sample, 54 and 69, 
24, and 12*40 per cent.; and with another sample, 44, 28, and 18*15 per cent. The 
respective yields obtained from equal quantities of cadinene were 18*15 per cent, of 
hydrochloride, 23*98 per cent, of hydrobromide, and 30*14 per cent, of hydriodide. 
An approximate estimate of the amount of cadinene (Isevorotatory) in oil of juniper 
may be obtained from the yield of hydriodide: Ci5H24’2HI. This may attain a 
maximum of 30*59 per cent., but the average figure is 21*11 per cent. W. J. W. 

Estimation of Thymol: Spanish Oil of Thyme. H. Mastbaum {Chem. 
ZeiL, 1921, 45, 18-19.)—Three successive extractions with 100, 80, and 50 c.c. 
of 5 per cent, sodium hydroxide solution, remove the phenols (thymol and carvacrol) 
from 25 grms. of the sample. The extracts are made up to 250 c.c. and filtered ; 
200 c.c. are rendered acid and cooled, and the oily layer is separated and weighed in 
a tared beaker; on stirring, the crystallisation of the thymol usually begins without 
inoculation. The crystals are collected on a weighed filter, pressed between paper, 
and weighed. Eight samples of Spanish oil of thyme had : Sp. gr. 0*9444 to 0*9747 
at 15®/15° C., and contained 55 to 67*5 per cent, of phenols. 0. E. M. 

Estimation of Thymol in the Volatile Oil of MosJa japoniea. 
T. Kariyone and K. Atsumi. (/. Pharm, Chim., 1921, 23, 148149.)—The volatile 
oil of Mosla japonica contains _p-cymene, thymol, and another phenol, probably 
carvacrol, and is the most important Japanese source of thymol. For the estimation 
of thymol, 10 c.c. of oil are dissolved in 40 c.c. of petroleum spirit, and extracted by 
shaking four times successively with 10 c.c. of sodium hydroxide solution 5 per cent.; 
the phenols are liberated from the alkaline liquid by acidification with 30 c.c. of 
hydrochloric acid (15 per cent.) and crystallised by cooling and, if necessary, by 
adding a crystal of thymol. The crystals are drained and, after washing with 20 c.c. 
of dilute alcohol (10 per cent.) and then with 30 c.c. of cold water, are dissolved in 
sodium hydroxide solution (5 per cent.), and made up to 500 c.c. The thymol in 
10 c.c. of this liquid is estimated iodimetrioally. If more than 32 per cent, of liquid 
phonols be present in the mixed phenols the method is useless, but where less than 
9 per cent, is present (as in the oil in question) the error of determination does not 
exceed 2 per cent. R. G. P. 

Extraction of Thymol and Carvacrol from Alkaline Solutions. D. C. L. 
Sherk. (Amer. J, Pharm, ^ 1921, 93, S-18.)—Both phenols are extracted in the 
free state from alkaline solution by shaking with ether, heptane, benzene, carbon 
tetrachloride, or carbon disulphide. The extraction of 50 c.c. of 5 per cent, sodium 
hydroxide solution containing 7*46 grms. of thymol with three successive 50 c.c» 
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portions of solvent gave the following percentages of the original thymol extracted : 
Ether 99*7, heptane 29*9, benzene 67-9, carbon tetrachloride 52*6, and carbon 
disulphide 66*2. Thymol recovered by the use of carbon disulphide was of more 
satisfactory appearance than when other solvents were employed. Increasing the 
concentration of sodium hydroxide in the aqueous solution has no effect upon the 
ether extraction, and but little effect when benzene or carbon disulphide is used, but 
the results with heptane and carbon tetrachloride are considerably affected. Thymol 
showed considerable deliquescence to ether vapour, but not to the vapours of the 
other solvents employed. T. J. W. 

Constituents of ♦‘Sh6-chuangr-tzu” (Helimim Monniert L.) M. Nakao. 
(c7. Pharm. Chim,, 1921, 23, 141-142.)—This drug, known in Japan as “ dsha-sho-shi ” 
and composed of the fruits of Selinnm Monnieri Z/., is held in repute in China as an 
aphrodisiac and as a sedative. On steam distillation it yielded 1-3 per cent, of a 
yellowish limpid volatile oil with a turpentine-like odour; sp. gr. at 15°/15®C., 0*896; 
[tt]-j;* —42*7® ; acid value, 1*63 ; saponification value, 23'62 ; and saponification value 
after acetylation, 51*35. Potassium hydroxide and bisulphite solutions did not dissolve 
any of the oil. The following fractions were separated : (1) 154-157® C., [a]‘-y* - 55*42® 
contained Z-pinene; (2) 157-160® C. contained camphene; (3) 200-250® C., [a]V/ 
-33*14®; this consisted principally of an ester having a saponification value of 229 
and yielding Z>borneol and iso-valeric acid. The fractions of high b.-pt. gave a small 
quantity of crystals not identified. Phellandrene, cineol, and terpineol were not 
present. E. G. P, 

JPolyffonii m Bistorta as a Substitute for Krmner la triandra. Ruiz 
and Pavon. {CJiem, Abstracts, 1921,16,144, from /. Pharm, Belg,, 1920,2,876-878.) 
—Analysis of Polygonum gave the following results : Water, 6*3; ash, 4*35 ; tannic 
acid, 18*25; reducing sugars, 2*13 ; gums, 2*23; and starch, cellulose, and resin, 
66*74 per cent. When tested with ammonium molybdate all the tissues were found 
to contain tannin, but the amount was greatest in the cortical parenchyma. The 
authors conclude that this plant is a satisfactory and economical substitute for 
krameria. T. J. W. 

Peru Balsam and its Adulteration. L. van Itallie. {Amer. J, Pharm., 
1921, 93, 24-26.)—Peru balsam is frequently adulterated by the addition of benzyl 
benzoate and other esters resembling the natural balsam in odour and appearance. 
Such adulteration may be detected by the following tests even when the usual 
analytical values are normal: (1) One drop of the balsam is heated with 0*1 grm. of 
resorcinol and ten drops of sulphuric acid, cooled, diluted with water, and treated 
with excess of sodium hydroxide solution. Genuine samples yield only a weak, green 
fiuoresoenoe, but when adulterated an intense green due to fluorescein is formed; 
(2) One grm. of balsam is dissolved in ether, the liquid shaken with 2 per cent, 
sodium hydroxide solution, and the alkaline extract acidified after separation. The 
precipitated resins are dissolved in ether, and the solution gently poured on to the 
surface of sulphuric acid, when adulteration is shown by the formation of a green or 
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blue layer. A commercial sample of BaUamum peruvianum syntheticwm yielded 
normal values for the usual constants, but gave positive results with the above tests, 
whilst the addition of five drops of the sample to 8 c.c. of petroleum spirit produced a 
white precipitate, and a mixture of 1 vol. of carbon disulphide and 3 vols. of the 
balsam produced a jelly. T. J. W. 

Remijin, an Inferior Japanese Substitute for Optochin (Ethylhydro- 
cupreine). C. A. Rojahn. {Bcr, DeuL Phann. Ges.y 1921, 31, 37-38.)—Examination 
of remijin, made by the Sankyo Company, Muromaohi, Tokyo, and described as 
ethylhydrocupreine, gave the following results : It was a light-grey powder insoluble 
in water, sintering at about 105® C. (optochin, 122® C.), m.-pt. 130 to 140® C. (opto¬ 
chin, 126 to 130® C.); loss on drying, 2*7 per cent.; ash, 0*27 per cent.; ethoxyl, 
8*94 per cent., corresponding with 67*5 per cent, of the ethylated base; ethereal 
extract, 65*41 per cent.; and non-ethylated phenolic base, 30*85 per cent. Remijin 
hydrochloride, a yellowish-white crystalline powder from the same source, sinters at 
about 60° C., m.-pt. about 105® C. (optochin hydrochloride, 252 to 254® C.); loss on 
drying, 2*6 per cent.; ash, 0*33 per cent.; ethoxyl, 7*3 per cent., corresponding with 
60*9 per cent, of optochin hydrochloride, and ethereal extract of the product rendered 
alkaline, 59*4 per cent.; non-ethylated phenolic base, 35*4 per cent. Thus, about 
one-third of the products consists of hydrocupreine, which differs from ethylhydro¬ 
cupreine physiologically. T. H. P. 

New Rapid Method for the Estimation of Morphine in Opium and its 
Preparations. T. Ugrarte. (/. Pharm, Ghim,, 1921, 23, 129-131.)—One grm. of 
powdered opium is warmed with 10 c.c. of alcohol (67 per cent.) on a water-bath, 
the clear liquid decanted through a filter, and the insoluble residue treated three 
times with 10 c.c. of alcohol. The total filtrate is evaporated to dryness in a 
dish on the water-bath and heated to lOO"" C. for fifteen minutes to oxidise and 
render the resins insoluble; the residue is then extracted successively four times 
with 5 c.c. of cold water (a fiat-ended rod being used to break up the residue), and 
the liquid filtered and evaporated to dryness. The residue is taken up in 2 c.c. of 
water saturated with morphine, and 3 c.c. of dilute ammonia saturated with morphine 
are added (9*1 c.c. of ammonia of sp. gr. 0*925 diluted to 100 c.c.); 10 c.c. of ether 
are next added, and the liquid agitated so as to form an emulsion two or three times, 
the rapid evaporation of the ether at this stage lowering the temperature to within 
2 to 3 degrees above zero. After the addition of another 20 c.c. of ether, the mixture 
is shaken and allowed to stand for thirty minutes, when the morphine crystallises 
in small granules on the bottom and sides of the beaker. The ethereal layer is 
decanted through counterpoised filters, and the morphine is treated with a further 
10 c.c. of ether, transferred to the filter by means of a rubber-tipped rod and a jet of 
water saturated with morphine and ether, and is finally dried at 100® to 105° C. 
and weighed. In the case of opium preparations (c.e/., tinctures), 10 c.c. are 
evaporated to dryness and heated at 100® C. for fifteen minutes to oxidise the resins, 
and then treated as above. R. G. P. 
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Identification of Theobromine and Caffeine. M. Malmy. (/. Pharm. 
Chim,, 1921, 23, 89-91.)—A fresh solution of potassium iodobismuthate gives an 
orange-coloured precipitate both with theobromine and with caffeine; but with old 
solutions, owing to partial reduction caused by traces of hydrogen iodide, the theo¬ 
bromine coloration changes to chocolate brown. To identify the two alkaloids, 
0*05 grm. are mixed with 10 c.c. of water and 0*5 c.c. of fresh potassium iodo¬ 
bismuthate solution, and 5 drops of 10 per cent, iodine, containing about 1 per cent, 
hydrogen iodide, are then added. In the case of caffeine a bright-red tint is thus 
produced, whilst with theobromine a brown coloration, changing to chocolate brown 
in thirty minutes, occurs. W. J. W. 

Proposed Standard for Goldenseal ^Hydrastis) Root. Dept. 

Agric. Btcreau of Chemistry Service and Begulaton/ Announcements, No. 26, 14.)—As 
a result of the examination of commercial Hydrastis root (in both whole and 
powdered condition) it is considered that the total ash should not exceed 8 per cent., 
and that the acid-soluble ash should not exceed 3 per cent. R. G. P. 

Estimation of Hydrastine in ITydrastis canadensis. N. Wattiez. 

{Chem. Abstracts, 1921, 16, 145, from J. Pharm. Belg., 1920, 2, 817-819.)—The 
vhi/omes are dried at 50° C., and 7*5 grms. of the powder extracted for three hours 
with 150 grms. of 70 per cent, alcohol under a reflux condenser. The mixture is 
then shaken, cooled, and Altered, 120 grms. of the flltrate are evaporated to a 
syrup, and the berberine precipitated by the addition of sulphuric acid to give a total 
weight of 15 grms. After standing one hour 1 grm. of talc is added, and the mixture 
filtered. Ten grms. of the filtrate are made alkaline by the addition of ammonia and 
shaken frequently during thirty minutes with 40 grms. of ether. After separation, 
35 grms. of the ethereal solution are washed with water and extracted with 1 per 
cent, hydrochloric acid until the aqueous extract yields no precipitate with Mayer’s 
reagent. The extracts are mixed, filtered, warmed to remove ether, cooled, treated 
with 5 per cent, silicotungstic acid solution, and heated to 100° C. After standing 
twenty-four hours the mixture is filtered, and the precipitate washed with water 
until free from acid, and dried to constant weight. The weight of dry residue 
multiplied by 0*534 gives the amount of hydrastine in 3*5 grms. of the powdered 
rhizome. For the assay of the extract and tincture of hydrastis by this method, 
G grms. and 30 grms. are taken respectively. T. J. W. 

Alkaloids of Japanese Corydalis. Y. Asahina and S. Motigase. 

Pharm. Chim., 1921, 23, 142.)—The roots of Corydalis decumbens (Pers.) contained 
non-phenolic bases, including protopine, an alkaloid (m.-pt., 142°) perhaps identical 
with that isolated from Dicentra forniosa by G. Heyl; and phenolic bases, including 
bulbocaprine, and another base (rn.-pt., 175° C.). R. C. P. 

Lobinol, a Dermatltant from Mhus diversiloha (Poison Oak). J. B. 
McNair. (/. Amer. Chem. Soc., 1921, 43, 159-164.)—Lobinol is the name suggested 
ioY the principal dermatitant of the bark of Bhus diversiloba. It is an unsaturated 
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phenolic compound, and possibly contains two hydroxyl groups in ortho^positions. 
It absorbs bromine freely, and with ferric chloride its alcoholic solution gives a green 
and then a black coloration, and afterwards a black precipitate or, if the solution be 
very dilute, a green coloration turned red on addition of sodium carbonate. It 
forms an acetyl and a benzoyl derivative, an a-naphthylurethane and a phenyl- 
carbamate. With Millon’s reagent it gives a red coloration, and it reduces silver 
nitrate on heating and ammoniacal silver nitrate in the cold. It hardens at above 
96® C. in absence of its enzyme or an oxidising agent, whilst it reacts violently with 
concentrated nitric acid yielding a nitrate. It dissolves in many organic solvents 
and in concentrated alkali hydroxide solution, and is precipitated from its alcoholic 
solution by a number of metallic salts; with barium hydroxide it gives a green 
precipitate. T. H. P. 

Substitution of the Fruits of JPiper ribesioides for Cubebs* {U,S. 
DepL Agric. Bureau of Chemistry Service and llegulatory Announcements, No. 26, 
13-14.)—The fruits of Piper rihesioides Wallr. have been substituted for cubebs 
(P. cubeba, L.). True cubebs are 3 to 6 mm. in diameter, with stem-like extensions 
5 to 7 mm. in length, and give a crimson-red coloration with concentrated sulphuric 
acid. The fruits of P. rihesioides are 5 to 8 mm. in diameter, with somewhat 
flattened and curved stem-like extensions up to 13 mm. in length, and give a 
brownish coloration with sulphuric acid. The stone-cells of the inner layer of the 
fruit-coat of P. cttbeba are radially elongated, while those of P. rihesioides are 
generally isodiametric. To conform to pharmacopoeia! requirements cubebs must 
not contain more than 5 per cent, of stems or other foreign matter; the Department 
will recommend the exclusion of cubebs containing over 5 per cent, of foreign 
matter (including fruits of P. rihesioides), except where “ definite evidence is 
furnished that the product will be and is used by a manufacturing firm for a purpose 
which in no way implies that it is the pharmacopceial article.'’ B. G. P. 

Substitution of Flowers of Onoperdon Species for Saffron. {U.S. 
Dept Agric, Bureau of Chemistry Service and Begulatory Announcements, No. 26,14.) 
—The flower-tops (corolla, stigmas, and anthers) of the “ cotton ” or “ Scotch thistle ” 
{Onoperdon sp.) dyed with tartrazine or commercial Ponceau 2. B., and weighted 
with borax, potassium nitrate and glycerin have been substituted for saffron (Crocm 
sativa L.). Saffron has a tri-lobed stigma, does not contain anthers or corollas, and 
imparts a characteristic coloration to water (1 to 100,000, or greater dilution). 
Onoperdon has tubular florets (which are much longer than the stigmas of saffron), 
stamens which show a narrow extension above the anthers, corollas with club- 
shaped multicellular glandular hairs, and pollen with a peculiar thickened triangular 
coat. Artificial dyes can be detected by the pink or red coloration with organic 
solvents, and added salts by the high total ash. B. G. P. 

Examination of Neo Salvarsan. L. van Itallie. {Pharm. Weekblad, 1921,58, 
186-192.) —Neo-salvarsan is an oxidation product of salvarsan, obtained by treatment 
with sodium formaldehyde sulpbonate; 0,2^1102^^2^2—-CHjO.SONa; the com- 
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mercial sabstanoe oontainB 20 per cent, of arBenie. It may be identified by DenigSs- 
Labot’s two reactions : (1) One drop of ferric chloride added to 5 c.o. of neo-salvarsan 
solution (1 ; 1000) gives a red or reddish-violet coloration, which is not destroyed by 
hydrochloric acid; (2) 0-6 c.c. of hydrogen peroxide, 0*5 c.c. of ammonia, and 1 drop 
of 4 per cent, copper sulphate solution give with 5 c.o. of neo-salvarsan solution 
(1 : 1000) an intense bluish-green coloration, changing to red on addition of hydro¬ 
chloric acid. Arsenic may be detected by Dtz’s methods {Pharm. Zentralhalle^ 

1920, 4)) but hydrogen peroxide may be substituted for sulphuric acid and ammonium 

persulphate. The neo-salvarsan (0*05 grm.) is dissolved in 0*5 c.c. of hydrogen 
peroxide, a crystal of ferrous sulphate added, and the solution is gently heated over 
a fiame till evolution of gas ceases. On adding 3 c.c. of Bettendorf's solution and 
warming, arsenic separates. Lehmann’s method {Pharm. Zentralhalle, 1913, 725) 
may be used for the quantitative estimation. W. J. W. 

BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Study of Molluscs of the Pacific Coast. P. G. Albrecht. (J. Biol. Chem., 

1921, 46, 395-105.)—Five species of molluscs were examined, two of these, Abalone 

and the Pismo clam, being of importance in human dietary. The digestive juices 
both of the stomach and intestines in each of the species showed an acid reaction and 
contained a variety of enzymes, although cytase was absent from all. Analyses of 
the muscle tissues showed a high percentage of ash in all species, whilst the protein 
content varied from 23 per cent, in Abalone to 10*26 per cent, in the Pismo clam. 
Hydrolysis of the alcoholic extract yielded from 5*26 to 27*2 per cent, of reducing 
sugars calculated on the dry extract. Creatine and creatinine were identified in 
Abalone muscle, these bases not having been previously recorded in molluscan tissues. 
Amylase and glycogenase were detected in Cryptochition muscle, and urease in that 
of the Pismo clam, T. J. W. 

Coffee Bean {Daubentonia longifoUa) as a Poisonous Plant. C. D. 
Marsh and A. B. Clawson. (/. Agric, Besearch, 1920, 20, 507-513.)—This plant, 
sometimes named Scsbania cavanillesi% is a shrub belonging to the order Legumimsce, 
and occurs in the wild state over an area extending from Florida to Texas. In 
feeding experiments on sheep the smallest dose of the whole plant producing 
s}rmptoms of poisoning was 0*066 lb. per cwt. of animal, and the minimum fatal dose 
was 0*11 lb. The seeds are more highly toxic than the leaves and seed pods, 
although the roasted seeds have been used as a substitute for coffee without dele¬ 
terious effect. Various closely related plants have from time to time been described 
as poisonous. The toxic substance in the plant is excreted very slowly by animals, 
and poisoning may result from the repeated administration of quantities below the 
toxic dose. The plant is poisonous to sheep, and probably goats, but no data are 
extant with regard to its effect upon cattle and horses. T. J. W. 

Use of Chloropicrin in the Disinfection of Cereals. A; Piutti and 

A. Mango. (Giorn. Chim. Ind. AppL, 1920, 2, 677-682.)—Chloropicrin, applied in 
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the proportion of 20 c.c. per cu. m. of grain store and allowed to act for at least 
a week at a temperature not lower than 15® C., serves as an efficient parasiticide. 
It produces no tangible effect on the properties either of the grain or of the flour or 
bread made therefrom, but it lowers the percentage of germinating corns by about 
one-third. T. H. P. 

Nutritional Requirements of Yeast. I. R6le of Vitamins in the Growth 
of Yeast. E. L Fulmer, V. E. Nelson, and F. F. Sherwood. (/. Amer. Chem. Soc,, 
1921, 43, 186-191.)—The results of the authors* experiments on the stimulation of 
the growth of yeast by extracts of various materials show that the vitamin water- 
soluble B is not a necessary constituent of a medium for the growth of yeast, since 
treatment with alkali does not impair the effects of wheat embryo or alfalfa extracts 
in this direction. These extracts are found to contain nitrogenous and inorganic 
materials sufficient to maintain the development of yeast. Any method which 
utilises the stimulating power of extracts upon the growth of yeast as a quantitative 
method will yield conflicting results. T. H. P. 

Estimation of Bile Acids. C. L. A. Schmidt and A. E. Dart. (/. J>ioL 

Cliem,, 1921, 46, 415-421.)—A mixture of 10 c.c. of bile and s-5 c.c. of alcohol is 
heated almost to boiling, filtered, and the residue washed with small quantities 
of alcohol until the cold filtrate measures 100 c.c. Two 20 c.c. portions are 
evaporated to dryness in porcelain dishes and the remaining GO c.c. in a nickel 
crucible, the residue fused with sodium carbonate and sodium peroxide, and the 
sulphur estimated as barium sulphate. One of the 20 c.c. residues is dissolved in 
water, diluted to 10 c.c. and 2 c.c. portions used for the estimation of amino nitrogen 
by the Van Slyke method (J. Biol Chem,, 1911, 9, 185). The remaining 20 c.c. of 
residue are washed into a 10 c.c. flask with 8 per cent, sodium hydroxide, heated to 
100 ® C. for eight hours, cooled, diluted to 10 c.c., and the amino nitrogen estimated 
in 2 c.c. portions. The difference between the results obtained in the two nitrogen 
estimations gives the taurine and glycocoll nitrogen of the bile acids. The taurine 
nitrogen is calculated from the sulphur estimation, and the difference between the 
amino nitrogen due to bile acids and the taurine nitrogen, less 3 per cent., gives the 
glycocoll nitrogen. The total maximum error is less than 6 per cent., and the results 
agree with those of other workers obtained by more lengthy methods. T. J. W. 

Removal of Ammonia from Urine. G. E. Youngberg. {J, Biol Chem,, 
1921, 46, 391-394.) — Five c.c. of urine are diluted to 50 c.c,, and 20 to 25 c.o. 
of the dilute solution are shaken with 3 to 4 grms. of dry permutit for five minutes. 
After settling, the solution is filtered, and the filtrate, which will then be entirely 
free from ammonia, may be used for the estimation of urea. Tabulated results given 
show that the accuracy of the urea estimation is unaffected when the original urine 
contains excess of ammonia or mineral and urinary salts. T. J. W. 

Estimation of Chlorine in Tissues. R. D. Bell and E. A. Doisy. (/. Biol 
Chem., 1921, 45, 427-435.)—The tissue is heated with about four times its weight of 
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sulphuric acid, ammonium or potassium persulphate being added at intervals until 
the solution is colourless. The gaseous products of the reaction pass through absorp¬ 
tion tubes containing 20 per cent, sodium hydroxide and 10 per cent, sodium 
carbonate solutions. On completion of the digestion the absorption tubes are rinsed 
into a flask, slightly acidified, and gently boiled to remove sulphur dioxide and 
carbon dioxide, when excess of silver nitrate is added, the solution evaporated and 
centrifuged. The excess of silver is estimated by titration against potassium iodide, 
using the Van Slyke-Donleavy method (/. Biol, Chem ^ 1919, 37, 551). The results 
obtained are in good agreement with those obtained by Foster’s modification of the 
McLean and Van Slyke method (/. Biol Chern,, 1917, 31, 483). T. J. W. 

Estimation of Sodium in Blood. E. A. Doisy and R. D. Bell. </• Biol 
Chem.f 1921, 45, 313-323.)—Five c.c. of whole blood or plasma are mixed with 35 c.c. 
of water and treated with 5 c.c. of 20 per cent, trichloracetic acid, the whole being 
diluted to 50 c.c. mixed, and filtered after thirty minutes. To 10 c.c. of the filtrate 
one drop of concentrated nitric acid is added, and the flask heated over an asbestos 
sheet until brown fumes are evolved, when the contents are cooled. The precipitating 
reagent is prepared by dissolving 30 grms. of potassium nitrite (free from sodium) in 
about 60 c.c. of water, adding 5 c.c. of a 60 per cent, bismuth nitrate solution in 2JV- 
nitric acid, dissolving any precipitate in dilute nitric acid, and finally running in a 
strong solution containing 1*6 grms. of caesium nitrate and 1 c.c. of 2jV-nitrio acid, 
and diluting the solution to 100 c.c. After standing for twenty-four hours, it is 
filtered and kept at a low temperature in an atmosphere of coal-gas or hydrogen. 
The solution containing the sodium is cooled to 10^ C. and 3 c.c. of the reagent are 
added for each mgrm. of sodium expected; coal gas freed from sulphuretted hydrogen 
is employed to displace the air in the flask, and precipitation is allowed to proceed at 
1® C. for twenty-four hours. The precipitate is rapidly filtered through a Gooch 
crucible, washed with a cold 50 per cent, acetone solution saturated with caesium 
bismuth nitrate, and finally with pure acetone, after which it is dried at 100* C. to 
constant weight. The weight of precipitate multiplied by the factor 0 03675 gives the 
sodium. Since this gravimetric method is liable to certain errors the result may be 
checked by transferring the precipitate, after drying and weighing, into an excess of 
standard potassium permamganate solution, adding 10 c.c. of 50 per cent, sulphuric 
acid, heating the liquid to 75"' G., running in excess of standard oxalic acid solution, 
and finally titrating the excess with standard potassium permanganate solution, when 
mgrms. of oxygen used multiplied by 0*28738 gives the weight of sodium in ingrms. 
A further modification is described in which the nitrite present in the precipitate is 
estimated colorimetrically by the Ilosvay reagent. The results given for the sodium 
content of blood and urine agree well with those obtained by the usual indirect 
method, but are less satisfactory when the gravimetric method is adopted. 

T. J. W. 


Elimination and Fixation of Therapeutic Novarsenicals. Kohn-Abrest, 
Sicardy and Paraf. (Comptes rend,, 1921, 172, 30L304.)—In the investigation 
of arsenic in the human body, the presence of about 1 mgrm. of arsenic in the whole 
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of the viscera may be disregarded. Amounts between 1 and 3 mgrms. indicate 
therapeatie arsenical treatment, and are usually found in the liver, kidneys, and 
intestines. The presence in the viscera of 3 to 7 mgrms. is also compatible with 
novarsenobenzene treatment occurring two to twenty-five days previously, the 
substance undergoing normal elimination. When, however, the viscera contain 
ogrms. of arsenic, arsenical poisoning is indicated. T. H. P. 

WATER ANALYSIS. 

Occurrence of Hydrog^en Sulphide in Waters at Great Depths. 0. Luning. 

{Zeitsch, Unters. Nahr, Oenussm., 1921, 41, 29-31.)—Hydrogen sulphide is known to 
be present in the lower layers of sea and lake waters, the quantity increasing with 
the depth, although none is found in the surface layers. For instance, in the Black 
Sea, at a depth of 213 metres the water contains 9 0 mgrms. of hydrogen sulphide 
per litre, whilst at 2,528 metres the quantity increases to 9*98 mgrms. The author 
has recently met with an instance where a deep but sluggish river contained large 
quantities of hydrogen sulphide in its lower layers. W. P. S. 

Estimation of Sulphuric Acid in Water. L. W. Winkler. (Zeitsck, mujciv, 

Chem,, 1920, 33, 311-312.)—Approximately correct results may be obtained by a 
rapid nephelometric method of estimating sulphate in water. Five c.c. of the clear 
water are acidified with 2*5 c.c. of 10 per cent, hydrochloric acid, and treated with 
2*5 G.O. of a 10 per cent, solution of barium chloride, and a note taken of the time 
required for the liquid to become turbid. The amount of sulphuric acid correspond¬ 
ing with the observed time is then obtained by reference to a table or curve, which is 
preferably constructed from the results given by a standard scale of samples con¬ 
taining known quantities (in mgrms.) of sulphuric acid under the conditions of 
observation. The results obtained by a gravimetric estimation are inaccurate unless 
calcium be first precipitated by adding 0*5 to 1*0 grm. of sodium hydroxide and 1 to 
2 grms. of sodium carbonate per litre. After the precipitate has subsided, 1 litre of 
the clear supernatant liquid is acidified with hydrochloric acid and evaporated to 
dryness, the residue treated with 25 c.c. of water, the solution freed from silica, and 
the sulphuric acid precipitated from the filtrate. 

AGRICULTURAL ANALYSIS. 

Investigation into the Occurrence of Different Kinds of Carbonates in 
Certain Soils. F. Hardy. (/. Agric. Sd., 1921, ll, l-18.)-~-Examination of the 
soils on the north-west coastal belt of the Wash shows that two groups of naturally 
occurring carbonates may be distinguished: (1) Galcitoid carbonates, being various 
forms of calcium carbonate easily decomposed by weak acids; (2) Dolomitoid 
carbonates, comprising magnesite, dolomite, siderite, and other minerals requiring 
strong acid for their decomposition. 

Galcitoid carbonates do not affect the normal rate and process of nitrification, 
but cultural experiments show that dolomitoid carbonates retard nitrification; 
ferrous iron is the principal inhibiting factor. For the estimation of the calcitoid 
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and dolomitoid carbonates the acetic acid method of Linok (c/. Johannsen's “ Manual 
of Petrographic Methods,’* 1918) is not satisfactory, owing to complications arising 
from the difference in fineness of the dolomite in soils, and other factors. The 
following method, based on experiments on calcite sand and clay, was adopted: 
Thirty grms. of air-dried soil are ground to pass a sieve of 0*2 mm. mesh; of two 
12 -grm. portions one is shaken for forty-five minutes with a rotatory motion with 
100 c.c. of G02‘free water at room temperature, and the other similarly shaken With 
100 c.c. of ^ acetic acid. Each is then filtered through dry papers, and the residues 
washed with CO^-free water, and dried in an air oven at about 30® C. When dryj 
the percentage of carbonate in each is determined by the method of Amos (/. Agric. 
ScLf 1905,1, 322) on 10 grms. (5 grms. if the carbonate content be high). The figure 
obtained on the water-treated soil is the percentage of total carbonate, and that on 
the treated soil (reckoned as CaCOj) is taken as the dolomitoid carbonate. The 
difference gives the calcitoid carbonate. 

Calcitoid carbonate was present in the soils examined to the extent of about 
twice the content of dolomitoid carbonate; these soils have not been cultivated; 
continued cultivation of the soil reduces the quantity of the calcitoid carbonate more 
than that of the dolomitoid variety, and a fair proportion of total carbonate may be 
present, yet the soil be lacking in the calcitoid, or most useful variety and sourness 
result. Soils not derived from marine silts do not usually contain dolomitoid 
carbonates. H. E. C. 

Studies on Soil Reaction. E. A. Fisher. (/. AgHc. 8a., 1921, ll, 19-65.)— 
I. After reviewing the theories of soil acidity it is shown that the many methods 
described for its determination yield widely different results, and at best only give 
empirical information on the quantity of lime required. This is partly due to the 
past unsatisfactory definitions of soil acidity, which scientifically can only mean the 
hydrogen ion concentration [H*] in the soil solution, and which is most conveniently 
expressed as Aog [H*] (the reciprocal of log [H*]. The older titrimetric methods 
fail because of adsorptive and “buffer” effects which are bound up with the solid 
phase, so that the reaction of a soil solution is only constant when it is in contact 
with the solid. Much improvement is, however, effected by the use of the sulphone- 
phthalein dyes instead of litmus. A critical study of the Hutchinson-Maclennan 
method (Chem. News, 1914, 10, 61, abst. Analyst, 1914, 450, and /. Agric, Sd., 1914^ 
6 , 323) shows that the results are from three to twenty times as great as those of the 
colorimetric method, the higher values occurring with slightly soils. This is 

due to adsorption by soil particles, which is expressed by the equation y/m = kC p, 
where “ y ” is the lime absorbed by “m ” grms. of soil, “ C ” the amount of lime in 
the liquid phase, and^‘k” and “p” are constants. Study of this equation shows 
that the lime requirement, which cannot in practice be differentiated from the 
acidity, as shown by this method, will vary with the size of the particles ; the fact 
that the soil does not adsorb equivalent quantities of different bases is also a source 
of error. Further it shows that the lime requirement of the soil is the sum of two 
quantities—(1) the lime required to neutralise soil acids, and (2) the lime actually 



150 ABSTRACTS OF CHBMIOAL PAPERS 

adsorbed by the soil complex. It is at present impossible to differentiate between 
these; difEsient classes of soils give very different adsorption curves on plotting the 
above equation, so that results are unreliable; they can, however, be rendered 
comparable by interpolating the results from an experimental curve of log y/m 
against log C. 

II. Methods of estimating [H*] or -log [H*] are electrometric or colorimetric, 
the lattmr really depending on standardisation by the former. The colorimetric 
metiiod is based on the availability of a number of indicators with a wide range of 
colour changes from -log [H*] = 1 to -log [H*] = 10. Preparation of the Solutions 
required, —Standard Buffer Solutions, (c/. Clark and Lubs, J. Boot., 1917,1,109-191; 
J. Biol. Chem., 1916, 25, 479).—M /6 HCl, M/5 KH,P 04 , M/5 acid potassium phtha- 
late, M /6 boric acid, M/5 KGi and M/5 NaOH, are all made with conductivity water. 
Potassium acid phosphate, phthalate, and chloride are reorystallised from conductivity 
water, and dried at 110 ° to 120 ° G.; boric acid is recrystallised and air-dried below 
50° C.; sodium hydroxide is purified by a special method, and standardised 
against the acid potassium phthalate. The following mixtures are made: 
(A) Phthalate mixtures, giving -log [H*] = 2*2 to 3-8; (B) Phthalate-NaOH 
mixtures giving -log [H*] 4'0 to 6'2; (C) KH 2 P 04 -Na 0 H mixtures giving -log 
[H*] 6'8 to 8*0, and (X>) Boric acid-KGl-NaOH mixtures giving -log [H*] 7*8 
to 9‘ 8 . These solutions keep for about six weeks if a little calomel be added. 
The following indicators are used (of. Clark and Lubs, loc. cit.) for the ranges of 
-log [H*] named: Thymol-blue, 1"2 to 2 - 8 ; brom-phenol-blue, 3’0 to 4-6; methyl- 
red, 4‘4 to 6*0; brom-oresol-purple, 6*2 to 6 * 8 ; brom-thymol-blue, 6*0 to 7*6; phenol- 
red, 6*8 to 8*4; thymol-blue, 8*0 to 9*6. These are used in the form of 1*2 per cent, 
aqueous solutions of the sodium salts ( 0*6 per cent, for phenol-red, and 0*1 grm. of 
methyl-red in 500 o.c. of diluted alcohol). On account of dichromatism the deter¬ 
minations are made in daylight. Method of Using Colour Standards. —To 10 c.e. of 
standard buffer solution are added, in three test tubes 4" by 5/8", four drops of 
indicator (methyl-red, six drops) and the tube closed with a rubber cap. These are 
compared with 10 o.o. of the solution the -log [H*] value of which is required, by a 
modification of Walpole’s method (Biochem. J., 1910, 207). In the case of soil the 
solution is prepared as follows: 50 gnus, of soil (3 mm. sample) are shaken with 
100 0 . 0 . of conductivity water in an end-over-end shaker for half an hour; after 
allowing the mixture to stand for a few minutes the supernatant liquor is centrifuged 
at 3,000 revs, per minute for ten minutes, and the colour with the indicator 
measured as above. Experiment shows that filtration disturbs the results. To 
determine the lime requirement colorimetrically, varying amounts of ^ barium 
hydroxide solution are adde^to mixtures of soil with twice its weight of water and the 
-log [H*] value measured as before; the results are plotted and the amount required 
to mi^e -log [H*]->7*07 interpolated and calculated to GaO. The results are not 
absolute valnes, but are comparable from sample to sample. The fineness affects the 
vahies of -log [H*] obtained; 100 mesh samples give lower results than 3 mm. 
samfles, but the centrifuged liquor is turbid and requires fiocculation by addition of 
oaldmu aoetate, which decreases the observed acidity. H. £. C. 
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The Preparation and Fractionation of Humic Acid. V. A. Beckley. 

(J. Agric, Sci, 1921, 11, 66 - 68 .)—From results of attempted determinations of the 
methoxy content of carefully prepared humic acid, it is concluded that the humic 
acid of Ehrenberg and Bahr (/. Jiir Laiidw,^ 1913, 61, 427) and Oden, which they 
considered to be homogeneous and of basicity between three and four, is really a 
mixture of a tribasic and a tetrabasic acid. The humic acid, which is insoluble in 
ether and other solvents, is divisible into two parts, both acidic, one soluble and the 
other insoluble in pyridine. The alcohol-precipitated humus may therefore be 
further fractionated into Hoppe-Seyler*s hymatomelanic acid, which yields melanin 
and other compounds, and into acids which by pyridine extraction give a soluble and 
an insoluble humic acid. H. E. C. 

The Formation of Humus. V. A. Beckley. (/. Agric., Sd, 192 1,11, 69-77.)— 
The author confirms Fenton’s observation tb^t humus is formed artificially by con¬ 
densation of w-hydroxymethyl-furfural. At ordinary temperatures the change takes 
place very slowly, but on boiling a 12 percent, hydrochloric acid solution of hydroxy¬ 
methyl-furfural, humus is rapidly produced together with some furfural. Cane sugar, 
when boiled with 3 per cent, hydrochloric acid, produces hydroxymethyl-furfural, the 
colour changing through yellow, red, brown, to black with the production of humus. 
Experiments with amino-acids and polypeptides also confirm the finding of Maillard 
that humus results, and it is shown that hydroxymethyl-furfural is the intermediate 
product. It is probable that the furfural produced from hexoses and hexosans by 
boiling with hydrochloric acid results from the decomposition of the hydroxymethyl- 
furfural, and it is unnecessary to postulate the formation of furfural to account for 
the production of humus. Experiments on rotted straw and on soil confirm the 
suggestion that humus is produced naturally from carbohydrates by the above 
changes, and although hydroxymethyl-furfural is unstable and polymerises rapidly to 
humus, evidence of its presence has been obtained. There is no evidence of the 
formation of hydroxymethyl-furfural during the decomposition of cellulose by 
Sjnrochccta cytophaga, H. E. C. 


ORGANIC ANALYSIS. 

Estimation of Organic Compounds by Oxidation with Chromic Acid. 
H. Cordebard. {Aim, Chim. analyt,, 1921,3, 40-53.)—Oxidation is carried out by 
treating the substance with an excess (20 c.c.) of iV-dichromate solution, adding 
20 c.c. of sulphuric acid, and gently boiling the mixture for five minutes at a 
temperature not above 160® C. After cooling, the liquid is diluted with 100 to 150 c.c. 
o water and a slight excess of ferrous ammonium sulphate is added and titrated 
back with dichroraate solution. The results obtained with a large number of 
compounds of different types show that the amount of oxygen required under these 
conditions is in accordance with theory. Preliminary experiments have also led to 
the following conclusions: ( 1 ) Oxidation takes place normally in the case of sub¬ 
stances containing CgHg groups or several CH 3 groups attached to one carbon atom, 
except where there are groupings in which two atoms of carbon and four atoms of 
hydrogen only require 2*1 atoms of oxygen for their conversion to acetic acid* 
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(2) From compounds containing nitrogen united with oxygen nitrogen is evolved, V7hil9t 
compounds containing amino groups evolve ammonia. (3) In the case of compounds 
containing metalloids, the latter are converted into the anhydrides of maximum oxygen 
content. (4) In the case of compounds containing halogens, the latter are liberated 
and, acting as oxidising agents, spoil the determination. B. G. P. 

Estimation of Arsenic in Organic Compounds. G. R. Robertson. {J. 

Amer. Ghem. Soc,<, 1921, 43, 182-186.)—The following method, occupying some two 
hours, may replace the tedious Garius process. About 0*2 grm. of the organic arsenic 
compound is treated in a 150 c.c. pyrex Erlenmeyer flask with 5*5 c.c. of concentrated 
sulphuric acid, and when it is completely wetted or dissolved, 1 c.c. of fuming nitric 
acid is added and the flask set on a hot plate under a hood ; the plate is heated so 
that water in a similar flask boils actively but not excessively, the actual temperature 
of the mixture undergoing oxidation being approximately 250® C. In about thirty 
minutes arsphenamine or any of its intermediates are likely to be oxidised completely, 
whilst such refractory substances as tolylarsenic acid are partly oxidised and partly 
charred. In general it is safe after an hour to cool the flask slightly, add to it 10 to 15 
drops of fuming nitric acid, and heat for five minutes, by which time the oxidation is C3m- 
plete. After 1 grm. of solid ammonium sulphate has been cautiously added, the vessel is 
shaken for a few moments until the nitrogen has escaped, allowed to cool to below 
100° 0., and then cooled under the tap, the clear, colourless mixture being carefully 
diluted with water to a volume of 60 to 70 c.c. One grm. of potassium iodide and a few 
scraps of porous tile are added, and the flask, fitted with a simple bulb trap, such as 
an inverted 25 c.c. flask with a side vent, heated on the same hot plate as before until 
the volume of the liquid is reduced to 40 c.c. The bulb trap is rinsed into the flask, 
0‘01A^>thiosulphate solution is added dropwise until the colour of iodine disappears, and 
the liquid instantly diluted with cold water to 100-120 c.c. and transferred to a flask 
containing 50 c.c. of 4A^-sodium carbonate solution. The residual acid is then slightly 
over-neutralised with sodium bicarbonate, starch solution being added, and the arsenite 
titrated with standard iodine solution. If a high degree of accuracy be desired, the 
sodium bicarbonate may be replaced by a buffer solution of phosphates, which keeps 
the solution exactly neutral during titration. T. H. P. 

Absorption of Carbon Monoxide by Cuprous Ammonium Carbonate 
Solutions. W. R. Hainsworth and E. Y. Titus. (/. Amer, Chem, Soc., 1921, 
43,1 -11.)—The capacity of a cuprous ammonium carbonate solution of given cuprous 
copper content to absorb carbon monoxide depends on the free ammonia content of 
the solution and on the partial pressure of the carbon monoxide above it, as well as on 
the concentration of the cuprous copper. The absorption takes place in consequence 
of the formation in solution of an unstable compound probably containing one mol. of 
carbon monoxide per grm.-atom of cuprous copper. Cupric copper is reduced to 
cuprous copper fairly rapidly by carbon monoxide, but the reduction of cuprous 
copper to metal is much slower. The presence of oxygeh in small proportions in 
gaseous mixtures from which carbon monoxide is to be removed by absorption will 
prevent the precipitation of copper and increase the absorptive capacity of the 
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solution. Practically complete removal of carbon monoxide from used cuprous 
ammonium carbonate solutions may be effected by heating to 75° C. at ordinary pressure 
in an inert atmosphere, the absorptive capacity being restored unimpaired. 

, T. H. P. 

Estimation of Small Proportions of Carbon Monoxide in Air and in Flue 
Oases. D. Florentin and H. Vandenbergrhe (Comptes rend., 1921, 172, 391-393.) 
—Two methods for estimating carbon monoxide have been investigated: (1) The 
Iodine Pentoxide Method (c/. Teague, Analyst, 1920, 46, 459).—This method is not 
specific, since the oxide is reduced by many other gases difficult, if not impossible, 
to remove. The results obtained show that the commercial iodine pentoxide should 
be purified by solution in water, slow evaporation on a sand-bath at 150° G., and 
heating in a current of air at 200 to 210° C. to expel occluded iodine and decompose 
any iodine tetroxide. The proportion of carbon monoxide in the gas should not 
exceed 0*1 per cent., since otherwise the iodine may be deposited on the cold parts 
of the apparatus in fine spangles removable only by prolonged washing. The 
apparatus should contain no glass wool or asbestos, which fix small proportions 
of iodine, and there should be no rubber connection between the iodine pentoxide 
tube and the iodine-absorption vessel. The reaction between carbon monoxide and 
iodine pentoxide being slow, a U-tube containing a 20 cm. column of the powdered 
pentoxide at 140^ to 150° C. should be used, and the volume of gas passed through it 
should not exceed 700 to 800 c.c. per hour. (2) The Blood Methods —The air is freed 
from oxygen by shaking it with a concentrated sodium hydroxide solution of sodium 
hydrosulphite, and is then passed through a 1 per cent, blood or haBmoglobin solution 
at the rate of about 600 c.c. per hour. The number, N, of c.c. of oxygen-free air 
required to cause the appearance of the absorption bands of the hmmoglobin-carbon 
monoxide compound in the spectrum of the blood solution varies with the number 
of parts, M, of carbon monoxide in 100,000 parts of the original air in accordance 
with the following table, which it is advisable for the observer to check: 

N 90 125 150 200 300 400 500 750 1000 1300 2200 

M 100 60-6 45-0 250 13*3 8*8 6*5 3*7 3-1 2*0 1-0 

If the gas to be analysed contain more than 0*1 per cent, of carbon monoxide, it 
should be diluted before testing. For the gas from the combustion of different fuels, 
such as sawdust, lignite, etc., this method gives absolutely constant results, whereas 
the iodine pentoxide method mostly gives quite erroneous results owing to the 
presence of various organic substances. T. H. P. 

Application of the Law of Hydrolysis to the Determination of Molecular 
Weig*hts. H.Colin and A. Chaudun {Comptes rend., 1921,172, 278-280.)—The course 
of the enzymic inversion of sucrose is governed by the relation between the con¬ 
centrations of sugar and enzyme. With a given quantity, n^, of the catalyst, 
measured by a certain volume of an enzyme solution, there corresponds a definite 
weight, ay, of sucrose. If c.c. of the enzyme act on a quantity of sucrose not 
greater than a^, thp velocity of hydrolysis diminishes throughout the action in 
accordance with 'Wilhelmy^s law, but if the weight of sugar exceed a^, the velocity 
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remains constant until the excess of sugar has disappeared, and subsequent y 
diminishes until the action is complete. Similar relations are met with if the 
sucrose be replaced by raffinose, gentianose, etc., from which the levulose residue is 
detached by invertase. It is, indeed, found that the weights of the different sugars 
capable of fixing one and the same amount of sucrase are in the ratios of the mole¬ 
cular weights of the sugars. When solutions of various concentrations of sucrose, 
raffinose, and gentianose were hydrolysed under similar conditions as regards 
temperature and content of sucrase—the sugar being always in excess with reference 
to the enzyme—the weights of the three sugars present in the solutions when the 
velocity of hydrolysis began to decrease were respectively 1*83, 3*18, and 2*69 grms., 
which are proportional to the molecular weights of the three sugars. T. H. P. 

Methylation of Cellulose. III.—Homogeneity of Product and Limit of 
Methylation. W. S. Denham. (X Chem, Soc,, 1921, 119, 77-81.) -By repeated 
treatment of cellulose with sodium hydroxide and methyl sulphate a product 
containing 44*6 per cent, of methoxyl has been obtained, which indicates that the 
limit of methylation corresponds to the formation of trimethyl-cellulose. The 
solubility of methylated cellulose in Schweitzer’s reagent decreases as the methoxyl 
content increases; products containing 40 per cent, of methoxyl are nearly homo¬ 
geneous, and are practically insoluble in Schweitzer’s reagent and in alcohol, acetone, 
or chloroform. Fehling’s solution is not reduced by the highly methylated products. 

H. E. C. 

Volumetric Estimation of Mixtures of Acids and of Bases, and of Poly- 
basic Acids or Bases. H. T. Tizard and A. R. Boeree. {J- Chem. Soc., 1921, 
119, 132-142.)—The conditions for the accurate titration of mixtures of two weak 
acids, or bases, present in the ratio of 1 to a; equivalents, or for the titration of 
dibasic acids or bases to the half-way point, are that KJxK^ should be at least 
2'5 X10*, and that an indicator should be available which changes over at 
Ch = (where and are the dissociation constants). If K^/xK^ be at 

least 2-5x10* an accuracy of 1 per cent, is possible, and if this ratio be 10®, an 
accuracy of 0-1 per cent, is possible. Experiments and the theory show that the 
following mixtures can be accurately titrated: Ammonia and aniline using cresol- 
red; ammonia and /i-picoline using methyl-orange; phenol and acetic acid using 
azolitmin or cresol-red ; trichloracetic and acetic acids using methyl-violet. Mono- 
chloracetic acid cannot be titrated in the presence of acetic acid, since is too 

small; similarly, succinic acid cannot be titrated to the half-way point, although 
maleic acid can be if methyl-orange be used. If the salt of a poly basic acid having 
very different dissociation constants be used as a hydrion regulator, a slight excess 
will have a large effect; hence an appropriate mixture of ammonia and acetic acid 
is preferred for this purpose. H. E. C. 

Iodoform Reaetion. N. SchoorL {Pharm. Weekblad, 1921, 68, 209-210.)— 
In Kunz’s reaction (Analyst, 1920, 45^ 458), ammonium persulphate may be used 
instead of the potassium salt. In the former case the iodoform has an intense 
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orange colour and is devoid of crystalline structure. The reaction becomes 
extremely sensitive if acetone be used, and is effective with concentrations of 
1 : lOOjOOO. In addition, with acetone instead of alcohol, the reaction may be 
carried out with 2 N-miium carbonate instead of sodium hydroxide solution. 

W. J. W, 

Estimation of Oil of Turpentine. H. Salvaterra. (Chem. Zeit, 1921, 
46, 133-135, 150-151, 158-159. )--Three suitable methods for the estimation of oil 
of turpentine are described. In a modihcation of Tausch’s method, 20 c.c. of the 
sample are introduced into a 2-litre flask containing 300 c.c. of water and 20 o.c. of 
80 per cent, acetic acid. Fifty-one grms. of powdered mercuric oxide are slowly 
added, and then 10 c;c. of methyl alcohol, after which the flask is connected with a 
reflux condenser and heated on a water-bath for two to three hours. The undecom¬ 
posed hydrocarbons, present as impurities, are then distilled off in a current of steam 
and measured. For the examination of oil of turpentine adulterated with benzine 
20 c.c. are added to 20 grms. of potassium bromide and 10 c.c. of water. Fifty c.c. of 
50 per cent, hydrogen bromide are run in slowly with continuous cooling, after which 
the temperature is allowed to rise to 40° to 50° C. After standing for one hour, the 
solution is neutralised, and the bromine is fixed by addition of solid sodium carbonate 
and powdered arsenic acid until the solution becomes almost colourless. It is then 
distilled in steam. If solvent naphtha be present, excess of bromine must be avoided. 
Twenty c.c. of turpentine oil are treated with 12 grms. of sodium bromate and 10 o.c, 
of water. Hydrogen bromide is then added till the coloration persists for five 
minutes, the operation being preferably performed with exclusion of daylight. The 
temperature is then raised to, and maintained at, 20° to 25° C. for half an hour, and 
the solution is neutralised and distilled in steam as before. When pine oil (Kienol) 
is present as the adulterant the bromine oxidation may be incomplete, and it is 
advisable to add 2 c.c. of hydrogen bromide after the coloration has lasted for ten 
minutes. The method is unsuitable in case of adulteration with tetrahydronaphtha- 
lene. In the iodine method 10 c.c. of turpentine oil are introduced into a flask 
containing 40 grms. of iodide, 52 grms. of mercuric chloride, and 100 c.c. of alcohol, 
the mixture being kept cool and then allowed to stand in the dark for six hours. A 
concentrated solution of potassium iodide is then added, and excess of sodium thio¬ 
sulphate solution, after which the mixture is neutralised with sodium hydroxide, and 
finally distilled in steam. By applying both the mercuric acetate method and either 
the bromine or iodine process, it is possible to estimate the amount of pine oil in 
the adulterants, as by the first method 10 per cent, of this substance separates in the 
distillate, which is not the case with either of the other two processes. The difference 
in the respective separations, multiplied by 10, will give the content of pine oil. 

W. J. W. 

Estimation of Aromatic Hydrocarbons in Mixtures with Petrol. H. T. 
Tizard and A. G. Marshall. {J. Soc, Chem. hid,, 1921, 40, 20-25t.}— The method 
described is developed from the one previously worked out by Thole (Analyst, 1919, 
44, 144.) —Ten c.a of the mixture are added to 10 c.c. of freshly distilled aniline in a 
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large test tube fitted with a stirrer and a thermometer reading to 0*1® C. The 
mixture is heated until a dear solution is obtained, when the temperaiiure is allowed 
to fall slowly until the mixture suddenly becomes turbid, at which point the 
thermometer is read. This temperature is called the “aniline point.” A second 
portion of the mixed hydrocarbons is shaken with three times its vol. of 98 per cent, 
sulphuric acid for half an hour, the residue being separated, washed with sodium 
hydroxide solution and water and dried over calcium chloride, and the “aniline 
point ” again determined. The difference in degrees between the two results repre¬ 
sents approximately the percentage by weight of aromatic hydrocarbons in the 
original mixture, whether consisting of benzene, toluene, or xylene, or mixtures of 
the three. In the case of mixtures containing two or more aromatic hydrocarbons, 
the percentage of each may be determined by fractional distillation of the original 
mixture, and determining the respective^ “ aniline points ” of the fractions distilling 
up to 96^ C., from 95® to 122® C., and from 122® to 150® C. Assuming the first 
fraction to contain all the benzene, the second the whole of the toluene, and the 
third all the xylene from the original mixture, satisfactory results were obtained 
with known mixtures. The accuracy of the results may be increased by a determin¬ 
ation of the “ aniline point ” for small fractions obtained close to 95® and 122® C. by 
a preliminary distillation and plotting a curve of the “aniline points” and mean 
boiling points of the fractions, when the maxima indicate the most correct ** cutting 
points ” for the distillation of the mixture under examination. T. J. W. 

Lamp Method of Estimating* Sulphur in Petroleum Spirits. J. S. Jackson 
and A. W. Richardson. (J. Inst, Petrol. Technoly 1921, 7, 25-34.)—In the lamp 
described, the ordinary wick is replaced by a bundle of capillaries which 
are spread by means of a central air tube lightly jammed into position. By 
this arrangement the air does not pass through the spirit to be burnt, so that 
fractionation is greatly reduced, if not eliminated. A mixing chamber is provided 
above the tops of the capillaries, and the luminosity and size of the flame are easily 
controlled by the air supply. Any sulphur held on the capillaries can be washed off, 
oxidised, and included in the estimation, but the quantity of sulphur thus held is 
usually negligible. W P. S. 

Laboratory Testing of Oil Shale for Oil and Ammonia Yield. E. L. Lomax 

and F. G. P. Remfrey. (/. Inst. Petrol. Technoly 1921, 7, 34-47.—This is 
estimated by distillation with steam. The retort used consists of a 20-inch 
length of 3-inch iron pipe, mounted horizontally and fitted at each end with reducing 
sockets; the inlet end is connected with a steam supply and the outlet end with a 
condenser, vessel for receiving the distilled oil, a second condenser, vessels containing 
oil (these act as gas scrubbers), and an aspirator filled with water (to measure the 
gas yield). One kilo of the shale is placed in the retort, which is then heated, and 
steam at 180® G. is admitted slowly; the heat is increased gradually to ensure a 
steady distillation of oil, and at the end of the operation the retort is heated to dull 
redness. The crude oil is further examined as to its sp. gr. solidifying point, sulphur 
content, water content, and fractional distillation. The first fraction, light naphtha, 
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iTolatile below 150° C., is distilled direotly; steam is then introduoed and fractions 
2 ollected between 150° and 200° C. (heavy naphtha), 200° and 250® C. (light kerosene), 
250° and 300° G. (heavy kerosene); the higher boiling oils are then collected in 
fractions of 5 or 10 per cent. each. The naphtha fractions are refractionated, and 
the high boiling oils are examined as to their sp. gr., paraihn wax content, etc. 
Airtvnionia ,—The retort described above is used, the shale l^ing placed in the middle 
section of the retort, and the two ends filled with ignited broken fire-brick. The ends 
of the retort are brought to a dull red heat before the shale is heated; steam at 
180° C. is then admitted, and the whole retort heated rapidly to a dull redness. 
The receiver and absorption vessels contain dilute sulphuric acid, and at the end of 
the operation their contents are mixed, diluted to a definite volume, and the 
ammonia estimated in the usual way. W. P. S. 

New Specific Test for Phenol. G. Rodillon. (J. Pharm. Chim., 1921, 23, 
136-137.)—A drop of sodium nitrite solution (10 percent.) is mixed with about 10 o.c. 
of the liquid in a test-tube, and a few c.c. of sulphuric acid are added without mixing ; 
in the presence of phenol a ring, which is emerald-green below and ruby-red above^ 
forms at the zone of contact. It is necessary that the phenol should be free from 
substances producing colorations with sulphuric acid. B. G. P. 

INORGANIC ANALYSIS. 

Properties of Selenium Oxychloride. V. Lenher. (/. Amer, Chem. Soc., 
1921, 43, 29-35.)—Selenium oxychloride (m.-pt. 8*5®, b.-pt. 176'4® at 726 mm., 
1*6516, specific electrical conductivity about 9*6 x 10 '^ at 28® C.) is pale yellow and 
transparent to ordinary light, but it makes a practically perfect screen for all wave¬ 
lengths below 4050. The oxychloride dissolves sulphur, selenium, tellurium, bromine, 
iodine, and phosphorus, the last violently; boron, silicon, and carbon in its various 
forms are unattacked in the cold. Most metals react with the oxychloride, giving the 
chloride of the metal and selenium monoohloride. A solution of sulphur trioxide 
forms a powerful solvent which dissolves the oxides of aluminium, chromium, the 
rare earth metals, titanium, columbium, molybdenum, vanadium, and uranium, that 
of tantalum slightly, but not those of zirconium and tungsten. Strontium carbonate 
dissolves easily and barium carbonate slightly, calcium carbonate being insoluble; in 
the cold zinc carbonate dissolves at once, but the carbonates of lead, copper, nickel, 
and cobalt are only slightly attacked, whilst that of magnesium becomes colloidal. 
Saturated parafiin hydrocarbons are attacked slowly by the oxychloride at a high 
temperature, whilst unsaturated aliphatic hydrocarbons, as well as turpentine, etc., 
unite directly and often violently, and aromatic hydrocarbons form mixtures capable 
of physical resolution; thus such separations as heptane from amylene or from 
benzene may be effected. Protein-containing materials, such as hair, bristles, silk, and 
leather, are dissolved in the cold, but cellulose is not attacked. Pure and vulcanised 
rubber, vulcanite, bsekelite and its allies, gums, resins, dried paints, shellac, dried 
varnish, lacquer, agar-agar, celluloid, gelatin, and glue dissolve in the oxychloride, 
as do the natural asphalts, resins, and bitumens when they are ufisaturated. 

T. H. P. 
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Use of Gallium Ferrocyanide in Analysis. L. E. Porter and 
P. E. Browningf. (/. Amar. Chem. Soc., 1921, 48, 111-114,)—When separated as 
ferrocyanide gallium forms a gelatinous precipitate difficult to filter. It is found that 
if a mat of fine filter-paper fibre, best made by scratching some paper with a knife, be 
washed into the funnel containing a double filter-paper, the gallium ferrocyanide is 
retained provided that the suction used be not too strong; the first portion 
of the filtrate may have to be returned to the filter. Direct ignition of the 
ferrocyanide and subsequent weighing of the mixed gallium and ferric oxides yield 
high results. If, however, the gallium ferrocyanide be treated with an alkali hydro¬ 
oxide solution and carbon dioxide passed through the liquid to saturation, the gallium 
is precipitated quantitatively as hydroxide or basic carbonate in a form easy to filter 
and to wash free from ferrocyanide ; the precipitate is ignited and weighed as GagOg. 
Another method which works well and is rather quicker than the carbon dioxide 
method consists in oxidising the gallium ferrocyanide to ferricyanide by hydrogen 
peroxide in alkaline solution and boiling the solution with ammonium chloride, 
gallium hydroxide free from cyanide radicles being thus precipitated. This procedure 
cannot be followed if zinc be present, owing to the insolubility of zinc ferricyanide in 
acid and in ammonium hydroxide. In this case, either (1) the mixed ferrocyanides 
are dissolved in sodium hydroxide solution, the bases precipitated together by means 
of carbon dioxide, and the gallium separated from the zinc by dissolving the 
precipitate in hydrochloric acid and boiling the solution with acid ammonium 
sulphite to precipitate the gallium ; or (2) the alkaline solution of the ferrocyanides 
is treated with hydrogen sulphide to precipitate the zinc, the zinc sulphide filtered off, 
and the gallium recovered from the filtrate free from ferrocyanide either by precipita¬ 
tion with carbon dioxide or by boiling with ammonium chloride after oxidation of the 
excess of sulphide and of the ferrocyanide by means of hydrogen peroxide. 

T. H. ]\ 

Separation of Gallium from Indium and Zinc by Fractional Crystallisa¬ 
tion of the CsBsium Gallium Alum. P. E. Browning* and L. E, Porter. (/, 

Amer, Chem. Soc., 1921, 43, 126.)—The separation of gallium and indium by the 
fractional crystallisation of the csBsium sulphate alums of these elements (cf. Uhler 
and Browning, Amer. J. Sci., 1916, 42, 389) has been further studied to determine 
quantitatively the progress of the separation. A mixture containing 26’6 parts of 
gallium oxide to 73*5 parts of indium oxide was converted into the ciesium alums; 
fractional crystallisation of the latter yielding successive fractions containing 
respectively 100*0, 95*3, 64*3, 23*4, 1*9, and 0*6 (mother liquor) per cent, of gallium 
oxide in the total oxide present. Gallium may be freed from zinc in a similar 
manner. T. H. P. 

Qualitative Separation and Detection of Uranium, Vanadium, and 
Chromium when Present together. P. E. Browning. (/. Amer. Chem. Soc., 
1921, 43, 114-116.)—The author modifies the method given by Noyes (/. Amer. 
Chem. Soc„ 1908,^0, 481) for separating uranium, vanadium, and chromium, the 
introduction and subsequent removal of lead being avoided. The solution containing 
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ohromio and vanadic acids, together with a uranium salt, is made faintly alkaline 
with ammonia and then faintly acid with acetic acid, and treated with ammonium 
phosphate. The uranium phosphate thus precipitated is filtered off and washed, the 
filtration being facilitated, if necessary, by addition of shredded filter-paper. The 
precipitate is treated on the' filter-paper with acidified potassium ferrocyanide 
solution, a characteristic reddish-brown stain resulting if uranium be present. The 
filtrate is treated with a distinct excess of sulphurous acid, which reduces the chromic 
and vanadic acids, the solution being successively boiled to remove the excess of 
sulphurous acid, treated with distinct excess of bromine water, and boiled to expel 
the excess of bromine. The bromine oxidises 4he vanadium to the acid condition, 
but does not affect the reduced chromium. While the excess of bromine is being 
boiled away some of the chromium is precipitated as phosphate, and this precipitation 
may be rendered complete by adding ammonia in slight excess and boiling off the 
excess; a green precipitate indicates chromium. After removal of the chromium by 
filtration the filtrate is made alkaline with ammonia and saturated with hydrogen 
sulphide, which gives the pink or violet oxysulphide of vanadium if the latter be 
present. ,T. H. P. 

Volumetric Determination of Iron by Means of Titanous Salts. W. M. 
Thornton, jnr., and J. E. Chapman. (/. Amer. Chcm, Soc., 1921, 43* 91-102.)— 
The conditions under which Knecht and Hibbert’s method (Per., 1903, 36, 1549) 
may be employed have been examined. The replacement of the bead valve of the 
original apparatus by a three-way cock is recommended. Titanous sulphate was 
used instead of the chloride, since it gives a solution which appears to maintain its 
strength indefinitely. Although many objections have been raised against ferrous 
ammonium sulphate as an oxidimetric standard, it is found that this salt, if of good 
quality, serves as a sufficiently accurate standard for titanous solutions, since only 
the total iron content is of importance in this case. Where there is no special 
objection, 10 c.c. of 10 per cent, ammonium thiocyanate solution is a safe and ample 
quantity of indicator, and in no case should there be present less than 2*5 c.c. of 
such solution. The influence of certain acids and of other interfering Bubstanoes, 
the preliminary oxidation for the determination of total iron, the direct determination 
of ferric iron, the verification of the iron determinations, and the determination of 
iron and available oxygen in artificial manganese dioxide, are among the other 
questions considered. T. H. P. 

Reaction of Manganese Salts. V. Maeri. {Ann, Chim, analyu, 1921, 3, 
55-56.)—On adding a few drops of a solution of an alkali oxalate and of acetic acid 
to an alkaline solution of a manganese salt, a rose-red coloration is produced. The 
reaction is more sensitive if the solution of manganese salt be boiled before the 
addition of oxalate and acetic acid, and does not occur in presence of strong mineral 
acid. A definite coloration is obtained with one drop of a 1:1000 manganese solution 
Phosphoric acid appears to possess the same action as oxalic acid. B. G. P. 

Interference of Phosphates with Detection of Manganese. *T. Saba- 
litschka and H. Niesemann. {Ber. Deut. Pharm, Ges.y 1921, 31, 30-36.)—The 
method given by Schmidt Anleitung zur qualitativen Analyse ’*) for the detection of 



160 


ABSTRACTS OF CHEMICAL PAPERS 


manganese finis in presence of a large proportion of barium or strontium phosphatei 
but the following modification yields satisfactory results: The precipitate formed by 
ammonium sulphide is washed with water containing ammonium sulphide and 
dissolved in cold 6 per cent, hydrochloric acid solution, the solution being filtered 
and a small portion of the filtrate tested for iron and phosphoric acid. If the latter 
be found, the acid solution is evaporated with 2-3 grms. of concentrated sulphuric 
acid, 2-8 grms. of saturated potassium sulphate solution, and, if iron be present, a 
little nitric acid, until dense white fumes are evolved. The mixture of sulphates 
thus obtained is treated with alcohol, the undissolved residue being t&hen up in a 
little boiling dilute hydrochloric acid, and filtered from the insoluble sulphates of 
barium, strontium, and calcium. The filtrate is treated with ammonia solution, and 
the precipitated aluminium, iron, and chromium hydroxides removed by filtration. To 
the filtrate are added 3-5 grms. of ammonium chloride and also ammonium sulphide, 
the precipitated manganese and zinc sulphides being dissolved on the filter in a little 
dilute hydrochloric acid and the solution thus obtained heated to expel hydrogen 
sulphide, treated with excess of sodium hydroxide solution, and tested for manganese 
and tin. The filtrate from the sulphide precipitate, which may contain calcium and 
magnesium, is evaporated to dryness, the residue being heated to expel ammonium 
salts, moistened with hydrochloric acid, and dissolved in water; the filtered solution 
is treated with ammonia solution in excess, and tested for calcium and magnesium. 
The above procedure admits of the detection of 0*05 grm. of zinc oxide and 0*05 grm. 
of crystallised manganese chloride in the mixture. In presence of smaller amounts 
of zinc and manganese, the amounts of these metals in the alcoholic extract must 
also be considered, the process then requiring some further modification. 

T. H. P. 

lodimetrlc Titration of Chromium. J. M. Kolthoff* {Zeitsch. anal, Chem., 
1920,69, 401-415.)—Zulkowsky's method gives good results if the acid concentration 
be not below 20 per cent. 4 N; and direct titration may be carried out. The con¬ 
centration of the iodine and dichromate is of small importance. Presence of 
molybdate retards reaction between iodine and chromium, and further promotes by- 
reactions between the chromium and thiosulphate, especially in sunlight. Ferrous 
salts exert a positive catalytic effect in weak acid solution, but with strong acid 
solutions the interaction of the iodine and chromium salt is impeded. The reaction 
velocity is not affected by temperature. Even dilute dichromate solutions may be 
satisfactorily titrated; dilution of the solution after adding the reagents is 
unnecessary. W. J. W. 

Acidimetry of Boric Acid. J. A. M. v. Liempt. (Bee. Trav, Chim. Pays- 
Basy 1920, 39, 358-370.)—The author investigates electrometrically the method based 
on the addition of polyhydric alcohol to the solution of boric acid previous to titration. 
The hydrogen ion concentration is plotted against the volume of alkali added, in 
presence of various quantities of mannitol, glycerol, or laevulose, and if sufficient of 
the alcohdl be present the curves show a marked inflection at the neutralisation 
point. Curves for mixtures of acetic and boric aci^ and for borax are included. 

O. E. M. 
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Solid Lubricants.* {DepU Scientific and Ind* BesearcK Ball No. 4, 1920, 
pp. 28.)—A description icT given of the charaoteristios of solid materials used for 
lubricating purposes, of the action of solid lubricants, their analysis, methods of 
application and drawbacks, and of the results obtained by their use in practice. The 
following analyses by L. Archbutt show the composition of various commercial 
lubricating graphites calculated on the dry material free from volatile matter: 
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The ^^aquadag contained 15*06 per cent, of materieJ insoluble in water after ooagu> 
latioQ by slight acidification, and the “ oildag*' containing 11*2 per cent, of graphite, 
etc., insoluble in ether. In the Aoheson graphites the principal impurities were 
iron and alumina, whilst in the <<foliao” natural graphites silica (1*60 to 4*40 per 
cent, of the ash) was the main impurity. “ Foliac graphite No. 100 was nearly 
chemically pure, the fiakes appearing absolutely black when not reflecting light. 


PHYSICAL METHODS, APPARATUS, ETC. 

Use of Phosphoric Acid instead of Sulphuric Acid in Meltingr-Point 
Determinations. A. Graustein. {J. Amer, Chem. Soc,, 1921, 43, 212-213.)— 
Phosphoric acid, prepared by heating orthophosphoric acid to the highest tempera¬ 
ture desired, in order to obtain the necessary concentration, is recommended in place 
of sulphuric acid in melting-point baths. A vessel of resistance glass, such as pyrex, 
must be used. Clouding of the acid is removed by adding water and reheating, and 
discoloration by introduction of a few crystals of sodium nitrite. T. H. F. 

Temperature as a Function of the Absolute Viscosity of Oils and other 
Liquids. H. Schwedhelm. {Chem, ZeiL, 1921, 46, 41-42.)—The absolute viscosity 
of an oil, calculated from the Engler viscosity, is related to the temperature as shown 

by the equation; in which and z' are absolute viscosity at 

temperatures t and t whilst G and H are constants, a table of which is given for a 
number of oils. In the case of mineral lubricating oils, G varies from 0*01887 to 
0*02857, and H from 1*01485 to 1*01858; with rape oil, G*»0*01887 and H ■=: 101218; 
with water, G=0*00145 and H=« 1*01278; and with alcohol, G=* 0 000160 and 
1*00441. The equation permits values to be calculated where experimental 
deter min ation--^at high or low temperatures—is difficult. 0. E. M. 

♦ By txjrmission of H.M. Stationery Office. 
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Fractional Precipitation. P. Jolibois, R. Bpssuet, and Chevry. {Comptes 
rend., 1921, 172, 373*376.)—The apparatus previously designed for the systematic 
study of consecutive precipitation in a chemical reaction (Analyst, 1920, 46, 65) is 
now applied to the investigation of fractional precipitation. Use is made of two 
dilate solutions, A and J5, which give a precipitate when mixed, the titre of A being 
constant, whilst that of ^ is varied in different experiments and so calculated that a 
certain known fraction of the substance is precipitated. The compositions of the 
liquid and the precipitate indicate the fractionation effected. By this means it is 
shown that addition of sodium hydroxide solution to a mixture of equal volumes of 
cupric nitrate and silver nitrate results in the complete precipitation of the copper 
before any silver is precipitated. With a mixture of solutions of nickel and cobalt 
chlorides, however, the fractionation effected by precipitation with sodium hydroxide 
solution is imperfect. The precipitate is always richer in nickel than would be the 
case if the two metals were equally precipitated, and the content of cobalt in the 
supernatant liquid increases with the content of sodium hydroxide in the precipitating 
solution. It is probable that basic salts are formed during this precipitation, since 
the quantities of metal remaining in the liquid decrease almost proportionally to the 
quantity of sodium hydroxide introduced. T, H. ^ 

Conductimetric Titration. A. Heldringr* {Chem.Weekhlad, 1921, 18, 96 97.) 
—^The, conductimetric estimation of organic acids, involving decomposition of their 
salts in suspension in a mixture of alcohol and water by means of strong acids, may 
be simplified in various ways. Stirring of the liquid in the thermostat may be more 
conveniently effected by compressed air than by mechanical means; the air may be 
previously heated if desired. Removal of the electrolyte vessel and electrodes for 
the purpose of shaking by hand after addition of acid is also obviated by employing 
air agitation; to avoid loss of alcohol, it is advisible to pass the air first through a 
mixture of alcohol and water. Several estimations may be carried out in the same 
thermostat by the use of connectors. To secure more rapid equilibrium in the 
alcoholic liquid by increasing the temperature in the thermostat, it is necessary to 
substitute higher alcohols, also miscible with water, for ethyl alcohol. 

W. J. W. 

Critical Temperature of Solution and Turbidity-Temperature of Hydro¬ 
carbons, etc. N. Chercheffsky. (Ann. Chim. analyt.y 1921, 3, 53-56.)—The 
following solvents are recommended for use in the determination of the critical 
temperature of solution: (a) For petroleum spirit, paraffin lamp oil, lubricating oil, 
vaseline, ceresine and paraffin waxes—ethyl alcohol, 96*5 per cent.; (b) for turpentine 
oils—ethyl alcohol, 90 per cent.; and (c) for castor oil—ethyl alcohol, 85 per cent. 
And for the determination of turbidity temperature: (a) For petroleum spirit and 
paraffin lamp oils^—acetic anhydride; (b) for lubricating oils—equal volumes of 
glacial acetic acid and toluene; (c) for vaseline—amyl alcohol, 129^ to 131^; 
(d) ceresine and paraffin waxes—crystallisable benzene; and (e) for oleines and 
unsaponifiable matter—aniline an^ glacial acetic acid. B. G. P. 
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An Improved Pyknometer. R. Saar. {Chem, Zeit, 1921 , 45, I02404o 
—To simplify calculation, the pyknometer, which is only suitable for liquids of 
specific gravity approximating to unity, has a narrow neck with divisions corre¬ 
sponding to mgrms. of water, 150 above and 150 below the mark indicating the 
nominal content. The instrument being charged and its temperature brought to 
15^ C., the level and weight of the liquid are ascertained. The number of mgrms. 
above the normal mark is subtracted from, or the number below added to, the net 
weight of the liquid. O. E. M. 

Soxhlet Apparatus. L. Soep. {Chem. Weekhlad, 1921, 18, 97.)—The 
lateral vapour tube enters the upper portion of a Soxhlet apparatus near the base, and 
is then continued upwards in the form of a spiral surrounding the extraction thimble. 
By this arrangement the solvent vapours serve to heat the 
condensed liquid. 

W. J. W. 

Distillation Apparatus for Small Quantities. C. 

Woytaoek. (Cfem. Zcii., 1921, 45, 82.)—The apparatus 
consists of a 100 c.c. conical distilling flask with ground-in 
condenser of the form shown. 

0. E. M. 

Glass Autoclave. Schmidt. {Chem. Zeit, 1921, 45, 

131.)—For reactions in which appreciable evolution of gas 
takes place, or in which the introduction of gas under 
pressure is desired, a glass autoclave may be employed. 

The apparatus includes two condensers, and is provided with an inlet tube for the 
gas and an outlet tube connected with a safety-valve. It may be employed with 
pressures up to 4 atmospheres. W, J. W. 

Non-return Arrangement for Water Pumps. H. Dorsch. {Chem, Zeit,, 
1921, 45, 32.)—A narrow-bore glass cock is connected at one end by a length of 
pressure tubing with the apparatus 
to be exhausted, and at the other 
end carries a small flask. The 
arrangement is free to rotate 
around the plug of the cook, held 
in a clamp, as fulcrum. By means 
of pressure-tubing the flask is con¬ 
nected with the pump, and receives any water flowing back from the same, the 
weight of which depresses it until the cock is shut. When the action of the pump 
improves, the water is drawn off, the flask is raised by a counterweight, and the cock 
is opened. 0. E. M. 
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Improved Soxhlet Apparatus. 0. Hagen. {Chem. Zeit, 1921, 46, 19.)— 
To facilitate removal of samples during an extraction the tube connecting the boiling- 
flask and the apparatus is bent into a ring which is provided with a draw-off cock at 
its highest point. A funnel directs the condensed solvent into the centre of the 
extraction thimble. O. E. M. 

Repair of Crystallised Glass Apparatus. A. F. 0. Germann. {J. Amer 
Chem. Soc,, 1921, 43, 11-14.) —In the devitrification of glass the silica which separates 
forms an infusible coating over the surface of the glass, and may under certain con¬ 
ditions dissolve in the underlying silicate, so that the surface clears up, whilst under 
other conditions it yields calcium silicate, fusing with difficulty; in which case well- 
defined crystal surfaces may appear. According to the older hypothesis, this 
phenomenon is due to slow volatilisation of sodium oxide from glass near its soften¬ 
ing temperature, and a common practice has been to reintroduce the lost alkali; this 
is, however, always difficult. It is found that the tendency to devitrify may be 
removed by rinsing the parts of the glass to be fused with dilute hydrofluoric acid ; 
this treatment renders possible the repair of old apparatus. T. H. P. 
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REVIEWS. 

A System of Physical Chemistry. Vol. II.: Thermodynamics. Third Edition 
By W. C. McC. Lewis, M.A. (R.U.I.), D.Sc. London: Longmans, Green 
and Go; Price 15s. net. 

Professor Lewis’s work is sufficiently well known as a standard textbook of 
physical chemistry to require but little description. The third edition of Volume II., 
in which the facts of physical chemistry are treated from the standpoint of thermo- 
dynamics, contains a few additions in the light 6f recent work, notably an extensive 
hew section in Chapter VIII., dealing with the advances made by the American 
school of physical chemistry on solutions of electrolytes and ionic activity. In 
Chapter XI. the section on Donnan’s Theory of Membrane Equilibria is enlarged, 
and in the same chapter is an entirely new section, giving a comprehensive account 
of the Micelle Theory of Colloidal Electrolytes. In the treatment of both of these 
subjects considerable space has been given to experimental details; such descrip¬ 
tions form a relieving break in a volume, the pages of which are, of necessity, mainly 
mathematical. 

Chapter VII. also contains some additions dealing with advances made in the 
field of electrochemistry. A recapitulation of the contents of a few of the chapters 
serves to give an idea of the scope of the volume. Chapter X. contains a thorough 
account of the theoretical aspect of the Phase Buie, and gives a number of well- 
chosen illustrative examples of the use of this law. Chapter XII. deals with 
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Chemical Affinity; Chapter XIII. is devoted to the Nernst Heat Theorem and its 
bearing on chemical phenomena. The first part of Chapter XIV. describes the 
theory of Light Badiation, and the second and larger part is a systematic account of 
Photochemistry. 

As the author states in the Preface to Volume I,, first edition, the book is not 
intended for beginners. With the volume at present under review, a working 
knowledge of the facts and elementary theory of physical chemistry is assumed. 
The student need not, however, possess any previous knowledge of thermodynamics, 
M the first four chapters are chiefly devoted to a treatment of thermodynamics in 
general. The exhaustive manner in which the thermodynamical theorems used are 
deduced from first principles makes these chapters extremely valuable, not to the 
chemist only, but also to the student of pure physics. 

It is rare that a rigorous and methodical system of treatment of a science is 
found together with lucidity and ease of style. That Professor Lewis has succeeded 
in this difficult task may be seen in the popularity of the first two editions of his 
work, which may, indeed, be said to be indispensable to all students taking an 
Honours Degree in chemistry, or pursuing the study of physical chemistry. 

H. B. Aublbh. 


Optioal Methods in Contbod and Besbabch Labobatobies. London: Adam 
Hilger, Ltd. Pp. 30. Price Is. 6d. net. 

This little work draws attention in concise language to the applications of 
optical determinations to applied chemistry; it is divided into four sections, dealing 
with the spectrometer and spectrograph for emission spectra, absorption spectra and 
spectrophotometry, the refraotometer, and the polarimeter respectively. That an 
optical determination is rapid, that it involves the loss of very minute quantities of a 
sample, and that the information deduced from it is often of much value, are 
commonplaces, and there are few analytical laboratories without a spectroscope, a 
refraotometer, and a polarimeter; it is safe, however, to say that even the most 
persistent devotee of optical methods will find much that is suggestive and new. 

It is marvellous what a wide range is touched upon in so small a book; refer¬ 
ences to a long list of papers giving the details of working methods are very numerous. 
The one ig the failure to emphasise the importance of the information to 

be obtained by combining an optical with another physical determination; thus 
refractive index plus density will give control figures for both extract and alcohol in 
many substances, will estimate malt solids and cod-liver oil in malt and oil prepara¬ 
tions ; refractive index and rotatory power will enable the crystallisation of alkaloid 
solutions to be followed, and the combined determinations often yield results 
unobtainable by either method alone. 

The fact that the book is published by a leading firm of optical instrument 
makers suggests that it is an advertising brochure, but its useful suggestiveness is so 
great tha * it is a form of advertisement to be encouraged. 


H. Dboop-Eichmond. 
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Laboratory Manual of Organic Chemistry. By H. L, Fisher. London 
Chapman and Hall. 1920. Price 19s. 6d. net. 

This book should prove a useful guide to the study of practical organic chemistry; 
the material is well arranged and presented in a manner calculated to maintain the 
interest of the student. 

Amongst the more notable features is the account of experiments dealing with 
the conversion of pinene to camphor, in which the student actually carries out a 
synthesis involving a fairly lengthy series of operations. It is sometimes difficult to 
get the youthful chemist to realise the importance of obtaining his products, not only 
in a state of purity but also in good yield, and the performing of a synthesis, involving 
a number of separate reactions, is perhaps one of the best means of emphasising the 
importance of the second desideratum. 

The completeness and excellence of the section on the determination of carbon, 
hydrogen, and nitrogen gives one a feeling of regret that the author does not include 
an account of methods for the estimation of halogens, sulphur, and phosphorus and 
also of the commoner organic radicals.* 

The questions at the end of the various sections of the book are generally well 
chosen, and should go far towards arousing an intelligent interest in the subjecU and 
so tend to eliminate what might be called “ cookery book ** chemistry. 

The volume is well produced; the clearness and excellence of the diagrams leave 
little to be desired, and the typographical errors are relatively few in number. 
Attention may be called, however, to an obvious error of punctuation on p. 264, and 
to the use of the word “ practice^' on p. 117 where the verb is intended, although 
possibly this may be intentional. The following minor points may also be noted: 
The misspelling of bromnaphthalene on p. 17; the density of aniline is quoted on 
p. 161 at —presumably meaning the density of aniline at 16° compared with that 
of water at 4°—^the more usual nomenclature Vo"* seems to be preferable; on pp. 178 
and 204 the boiling-points ascribed to phenol do not agree—this is the more 
regrettable as the author lays much stress on the correction ” of thermometric 
data. 

In the preparation of a tertiary alcohol by means of Grignard’s reaction (p. 70) 
it is surely not necessary to have so large an excess of ethyl bromide as that given in 
the directions—namely, 100 per cent. In the experience of the reviewer a 10 to 20 per 
cent, excess of ethyl bromide is usually quite sufficient to bring about complete 
solution of the magnesium. 

There are several innovations in terminology—namely, the use of 1°, 2°, 3° for 
primary, secondary, and tertiary, and of the word ** nitronation ** for the process of 
nitration as distinct from the formation of. nitric esters. The wisdom of the first 
appears to be questionable, and any gain of accuracy from the use of the second 
would probably be outweighed by the confusion it would cause. 


Joseph Kenyon. 
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Eecbnt Advances in Obganic Chemistry. By Alfred W. Stewart, D.Sc. Fourth 
Edition. London: Longmans, Qreen and Oo. 1920. Price 21s. net. 

The appearance of a fourth edition of this well-known book so soon after that of 
the third is in itself a clear indication of the value and interest of the work. The 
present volume does not differ greatly from its predecessors in general character; 
hence it is unnecessary here to outline its scope. New matter has been added to 
bring each section thoroughly up to date, so that those who wish to keep themselves 
abreast of the times may have every confidence that no really important work, 
dealing with the theoretical side of organic chemistry, has been overlooked. It is 
obviously impossible in some 350 pages to go deeply into detail; but there are abundant 
references to original papers of dates extending to 1920. 

Of the new material incorporated in the present edition, special attention may 
be called to the fresh section added to the chapter on the polypeptides. Here 
is traced the connection between these synthetic substances and the naturally 
occurring proteins. The lines along which the compositions of the latter are being 
approached are clearly indicated, but little hope is given that this most complex 
problem will be solved in the immediate future. One of the most interesting and 
important additions in the present volume is the last chapter, entitled “Some 
Unsolved Problems.” Why is carbon unique in its capacity for chain and ring 
formations? Why should the number of carbon atoms in a ring have so great an 
influence? What are the principles underlying “Crum Brownjs Bule^*? Why are 
some compounds stable, while others of similar structure are either unstable or even 
non-existent ? What is the mechanism of intramolecular change ? These are a few 
of the problems presented to the reader as awaiting solution. In some cases indica¬ 
tions are given of possible solutions; in others we must look to future years to 
provide the key. None the less the statement of these difficulties is of great value. 
In the first place it reminds us of the limitations of our present knowledge: how we 
are still very much on the outer surface of things, as it were, and really know little 
of internal structure and of the forces at work in holding atoms in combination. 
Useful, nay indispensable, as our ordinary plane formulae are, we need to be 
reminded that they can hardly portray the actual arrangement of atoms in mole¬ 
cules ; yet three-dimension formulae have at present little application apart from the 
phenomenon of stereoisomerism. Becent research has thrown much light on the 
structure of crystals and of atoms; is it too much to hope that in the near future 
some new method of investigation will reveal to us the secrets of molecular structure ? 
Secondly, to be confronted with an array of problems awaiting solution is not only a 
stimulus to further research, but also an indication of the topics on which fresh 
knowledge is specially required. As the author points out in his preface, too much 
time is spent, one feels inclined to say wasted, on the preparation of numberless new 
compounds of scant interest in themselves, which, at present at any rate, have no 
practical application, and also are unlikely to add anything to our understanding of 
the essential nature of chemical combination. This book provides a clear exposition 
of the methods by which, in the last few years, the compositions of many complex 
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substanoes have been unravelled; it oannot fail to be of great assistance to those who 
will be called upon to handle the still more complex problems of the future. 

The two indexes are fully adequate to their purpose. A. F. Kitohino. 


Nucleic Acids: Thbik Chemical Pbopebtibs and Physiological Conduct. By 
Waltbb Jones, Ph.D., Professor of Physiological Chemistry in the Johns 
Hopkins Medical School. London. Second Edition. New York: Longmans, 
Green and Co. 1920. Price 98. net. 

Progress in all fields of biochemical research is so rapid that it is difficult for 
the literature to keep pace with it. Having regard to the very great importance and 
to the great complexity of the problems with which biochemists are concerned, it is 
perhaps more necessary than in any other branch of chemical science that the 
investigator and the student alike should have the opportunity from time to time of 
obtaining, by reference to authoritative and reliable monographs, a clear survey of 
the existing state of knowledge. It is for this reason especially that we welcome the 
second edition of Dr. Jones* monograph, the first edition of which appeared in 1914. 
Since that date considerable additions have been made to our knowledge of the 
nucleic acids and their physiological behaviour, and these are all fully and clearly 
dealt with in the present volume. 

A detailed review of this work in a journal devoted to analytical chemistry 
would clearly be out of place. As showing, however, how important a bearing 
biochemical investigations may have upon purely biological questions, the reviewer 
cannot refrain from referring to the very interesting and recently established fact 
that in respect of purine metabolism, the higher apes resemble man in that they are 
unable to convert uric acid into allantoine, whilst in the lower mammals, including 
the monkeys, this change is readily effected. 

To many analytical chemists, and especially to those who have to. deal with 
problems of food chemistry, some knowledge of the chemistry and physiological 
behaviour of the breaking-down products of the nucleo-proteins is necessary, and no 
safer and clearer guide than the work under review could be recommended or, indeed, 
could be desired. 

In a very comprehensive Appendix will be found collected the more important 
analytical reactions of the purine and pyrimidine derivatives, as well as of the 
nucleosides and nucleotides—information which, as far as the writer knows, is not 
available in a collected form in any other publication. 

The book is written not merely in a lucid, but in a very attractive manner, and 
by one who can claim to speak on the subject with authority. It is remarkably free 
from typographical and other mistakes, and is well printed. 

The reference on page 15 (in connection with the structural formula of uric 
acid) to Medicus having **made a place for himself in history by his ability to 
guess the correct formula *’ is not very generous, even though it contains a grain of 
truth. In his Paper, published in 1876, dealing with the constitution of uric acid 
and of some of its derivatives, Medicus based his conclusions on a consideration of 
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the experimental resulte obtained by Btreoker and otherSi and arrived at the formula 
wfaieh was subsequently proved by Emil Fischer and by Behrend and Boosen to be 
the correct one. It may be mentioned, incidentally, that it was this same work of 
Btreoker which led directly, in the hands of Horbaozewski, to the synthesis of 
uric acid. 

This book is deserving of unqualified commendation, and constitutes a very 
valuable addition to the excellent series of monographs on biochemistry, for the 
editing of which Dr. Plimmer and Dr. Gowland Hopkins are jointly responsible. 

A. Chaston Chapman. 


An Jnteoduction to the Chemistry op Plant Products. By Paul Haas, D.Sc., 
and T. G. Hill, A.R.C.S. Vol. I. Third Edition. London: Longmans, 
Green and Co. 1921, Price IGs. net. 

The fact that in bringing out the third edition of this book the authors have 
found it necessary to enlarge it so as to occupy two volumes is sufficient proof of its 
popularity. The present Vol. I. contains most that was in its predecessors, some 
improvCtnents having been introduced in the arrangement and order of the subject- 
matter. The section devoted to colloid chemistry is practically new and now 
presents a clear and interesting summary of the present position of that subject. 
The second volume, which is in preparation, is to be devoted more exclusively to 
plant physiology. 

The authors have, for the purpose of compiling this manual, laid a very large 
field of literature under contribution, and as a compendium of chemical information 
of use to botanists we do not think that it has a rival in this language. If the book 
has a fault, it is that the student is given too little guidance in selecting the funda¬ 
mental and important from among a mass of facts and confiicting opinions. For 
example, the section on starch (p. 114 et seq,) forms an instance where clearness has 
been sacrificed to multiplicity of detail. 

The practical part of the book consists of a number of qualitative experiments 
grouped at the end of each section, illustrating some of the reactions of the sub¬ 
stances previously dealt with theoretically, together with a selection of quantitative 
estimations of the same substances. It is in the latter that we think that the 
authors have missed an opportunity for affording help to the botanist with bio¬ 
chemical leanings. In the section pn ** fats,” for example, the routine methods for 
fat analysis employed in commercial laboratories—saponification, acid, acetyl, and 
iodine values, etc.—are described, but no attempt is made to show how these may be 
applied to tracing the changes which take place in the fat of plant tissues during 
various stages of growth. 

The interpretation of the insoluble bromide test (Hehner and Mitchell) is mis¬ 
leading ; the weight of the precipitate obtained is proportional to the amount of un- 
saturated fatty acids present, but is merely an indication of the amount of triglycerides 
containing acids of the linolenic series. The method selected for the preparation of 
lecithin by means of the cadmium chloride compound might usefully have been 
exchanged for the more recent acetone-precipitation method. 
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The section on carbohydrates gives a useful account of the most important 
members of the group, though a mistake in describing xylose as optically inactive has 
crept in. The section on the estimation of sugars fails to appreciate the difficulties 
of the botanist in the preliminary treatment of tissue. Examples of the estimation 
of mixtures of sugars are given, but the combined use of the polarimeter and the 
reduction method is not described. The estimation of maltose is mckde needlessly 
confusing, and the hydrolysis of this substance is termed ‘inversion.** It is difficult 
to understand why the redaction methods of Fehling and Pavy are described when 
they have been superseded by many others equally simple and more reliable, such 
for example as that of Bertrand. 

*The chapter on plant pigments is a clear account based largely on the work of 
Willstatter and his pupils, and includes some discussion on the physiological aspect 
of the subject. It is surprising to find that the authors have included (p. 256) a 
method for the preparation of phyooerithrin from red sea-weed, consisting in the 
precipitation of the aqueous extract of the tissue with methylated spirit, by which 
means the pigment (together with protein and other impurities) is thrown down. 
“The pigment in a pasty mass ... is dried in a vacuum,” after which it is found 
to give most of the protein reactions. “ From these and other facts it is concluded 
that phycoerythrin is a colloidal nitrogenous substance allied to the proteins ” It is 
from methods and conclusions such as this that a knowledge of biochemistry should 
protect the botanist. 

The chapter on enssymes is a clear treatment of the broad theoretical aspects of 
the subject, besides giving much detailed information of use to'botanists. It is a little 
misleading to head a paragraph “ The Isolation of Zymase ’’ when the preparation 
of an aqueous extract of yeast containing the enzyme is intended. 

M. Stephenson. 

The Yeasts. By Alexandkb Guilliebmond ; translated and thoroughly revised in 
collaboration with the original author by Feed Wilbur Tanner. Pp. 409. 
New York: John Wiley and'Sons. 1920. Price 338. net. 

This English edition is based on Guilliermond's **Les Levures,” which was 
published in 1912, and to which numerous additions and modifications have now 
been made by both author and translator. 

The language of the book is often slipshod and sometimes not readily intelligible, 
and orthographic and other errors, more especially in the names of authors, are to 
be numbered by the dozen. The following few examples must suffice: “ Separated 
closely from” (p. 7); “The cells bud generally at their extremities; this is excep¬ 
tional only when lateral budding is proven” (p. 10); “S. Ludwigii did not keep 
longer than 2 years, often 6, . . .” (p. 165); “concurrence” is used to denote “com¬ 
petition’’ (p. 154); “microscopic” appears for “macroscopic” (p. 167); “Sur 
I’habitat et la conversation des levures spontan^es” (p. 256). ^hutzemberger, 
DoClaux, Linder, Boyen-Jensen, Noegeli, Pearse, and Van Tieghm all occur, some of 
them r^atedly, while Haydruck is given for Hayduck throughout. 

Luckily chemistry and physics do not figure to any considerable extent in the 
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book, for in theie subjects the enthor—or is it the translator ?—^rapidly gets out of 
bis depth. Thus we find : They [certain yeasts] act on the melibiose which they 
cfaiMige to dextrose and 'galactose; this is fermented to d>gluoose ” (p. 63); ^ hydro¬ 
carbon ” is used twice on p. 54 and again on p. 161 with the meaning of ** carbo¬ 
hydrate/' whilst on p. 75, hydrocarbon compounds’* serves ae a heading for 
substances able to supply the requirements of yeasts as regards carbon compounds; 
the thermal deathpoint ” is defined as the amount of heat which is necessary to 
destroy the yeast ” (p. 168). 

In spite of these and many similar blemishes, the book well deserves perusal by 
all interested in yeasts, whether from a scientific or from an industrial point of view, 
and it is to be deplored that the publishers have found it necessary to demand such 
a high price. The treatment of the subject is predominently botanical and in this 
direction may be regarded as reasonably complete, although one or two striking omis¬ 
sions force themselves on the notice of the reader. Noteworthy among these is the 
absence from the section dealing with the characteristics of alcoholic fermentation, 
and also from the excellent bibliographical index, of any reference to Adrian Brown’s 
work on the influence of oxygen and concentration on alcoholic fermentation, on the 
specific character of the fermentative functions of yeast cells, etc. 

The subjects dealt with in the various chapters are: Morphology and develop¬ 
ment of the yeasts; cytology of yeast; physiology, nutrition, respiration, and alcoholic 
fermentation; origin of the yeasts, their position in classifications of the fungi and 
their systematic relationships; methods of culture and isolation of yeasts; methods 
for characterising and identifying yeasts; variation of species; classification of the 
yeasts; family of saccharomycetes; family of non-saocbaromycetes or doubtful 
yeasts; pathogenic yeasts; fungi related to the yeasts. In general the facts are 
presented fairly and lucidly, and objection can scarcely be taken to the prominence 
given, here and there, to the author’s own views and results. Especially valuable 
are the last four chapters, which contain descriptions of about 300 yeasts and allied 
micro-organisms, and occupy nearly 200 out of the 380 pages of the text of the 
book; this section is well illustrated. 

The bibliographical index extends to nearly 30* pages, and is followed by name 
and subject indexes. The printing and general style of the book are of the high 
standard of excellence usually associated with Messrs. John Wiley’s productions. 

T. H. Pope. 


Bibliotheca Chbmico-Mathbmatica. By H. Zbitlingkb and H. C. Sothbran. 

Yols. I. and II. Pp. 964, including Index. London: H. Sotheran and Co. 

Price 63s. net. 

One of the authors points out in his preface that this is perhaps the first 
historical catalogue of science published in any country, at least as giving at once the 
current price of each book included, bibliographical particulars, and many historical 
references, both in the descriptions themselves and in the notes.” Although the 
price of each book is quoted, it must not be assumed that this work is merely a 
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bookaelleis’ catalogoe, as it rei^ly oontaios a great deal of useful and interesting 
ii^ormation wbioh is not readily iMwessible elsewhere. 

One is, perhaps, tempted to enquire why this work includes some oomparativdiy 
modem bodt% and was not restricted to those published before a certain date; 
presumably this was impossible in what is in part a price-list, but the efbot is 
curious, and it is surprising to find such works as Newton’s “ Prinoipia" of 1686 
robbing shoulders with the second edition of Lewkowitsch’s “ Oils and Fats of 1898.’’ 
Unfortunately the catalogue is not complete, and while a good many of the earlier 
books dealing with analysis are inclnded no reference is made, for example, to 
Winter Blyth’s ” Foods,” though more recent and less important works are men¬ 
tioned. In spite of its incompleteness, this catalogue cannot fail to be of permanent 
value as a book of reference, particularly to those who are interested in the fascinating, 
study of the history of chemical science. 

A rather striking point is the low market value of many of the older and rarer 
books, even such a landmark in the progress of science as a first edition of Newton's 
“Prinoipia,” which is quoted as “excessively rare,” may be had for a modest 
eighteen guineas. When one considers the high prices often paid for first editions 
of “ belles lettres,” one feels that there must be a lack of appreciation of historical 
science, or that those interested in it are too few or too impecnnious to cause the 
price of old and rare scientific books to rise to a high level. 

The catalogue is very well arranged and indexed, and contains numerous repro¬ 
ductions from photographs of interesting plates. The authors are to^be congratulated 
on the result of their painstaking and laborious task. B. G. PELiiV. 


» 
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THE INSTITUTE OF CHEMISTRY OF GREAT BRITAIN AND IRELAND. 

The Fobty^-Third.Annual General Meeting op the Institute op Chemistry was 
held on March 1 at the Institute’s house in Bussell Square. Sir Herbert Jackson, 
the retiring President, in the course of his address, remarked that Government 
departments and official authorities generally had shown more inclination in recent 
times than in the past to accord higher recognition to the services of men of science. 
The conditions of appointments of chemists, both in the Government service and in 
industry, had been improved, and until the close of 1920 the profession had been in 
almost a unique position in that very few indeed of its members were disengaged. 
The prevailing depression in industry had had some effect on the employment of 
chemists, but even now less than fifty were disengaged out of nearly 3,300 on the 
Roll. The By-laws of the Institute had undergone revision to provide for the 
representation of chemists from various parts of the country and practising in 
different departments of work, and alterations have been made to define more 
specifically certain points relating to the ethi^^s of the profession and further to 
restrict the membership of the Institute to British subjects. The Institute was 
taking part in many matters affecting the public life of the country where chemistry 
was concerned, and the Annual Report showed that chartered professional bodies of 
this character were able to render tbe State valuable service. The greater considera¬ 
tion given to science by the Government was an encouragement to the coming 
generation of chemists to follow a career of essential and vital importance to the 
needs of the country. It would probably be regarded as desirable at the present 
moment for the Council of the Institute, without taking part in politics, to give 
expression to their views on the grave importance of maintaining in this country 
inaustries on which not only the future development of our chemical industry and 
many allied industries depends, but the future of a very large number of students of 
chemistry who are now in the course of training. The Institute was entrusted by 
its Charter with securing the supply of well-trained chemists, but, unless a neat 
chemical industry were maintained, there would be a very poor prospect for them. 
The President maintained that the Institute had throughout its existence fulfilled 
the purposes for which it was incorporated. It had kept alive tbe corporate spirit 
of the profession, the means whereby the opinions and views of its members found 
expression in matters of public concern. It was the officially recognised public body 
to whom the country could turn for advice and guidance on matters relating to the 
profession. It rendered every possible assistance to those who intended to follow 
the profession of chemistry, and promoted and maintained the highest standard of 
training and competence for that profession. It registered the trained and competent, 
and thereby supplied competent professional service for the country. Moreover, it 
promoted the strictest integrity on the part of its members in their dealings with 
one another and with the public, and fostered by every means in its power the status 
of the profession. He was confident that it would continue to gain strength wki 
prestige. 

The adoption of the Report and a vote of thanks to the President for his address 
were moved by Sir William Tilden and unanimously carried. 

The Officers and Council were elected as nominated, and the Censors and Auditors 
were elected for the ensuing year. Mr. Alfred Ghaston Chapman, F.R.S., succeeds* 
Sir Herbert Jackson as President. 


^ 
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SCIENTIFIC AND INDUSTRIAL RESEARCH DEPARTMENT. 

Thb SMretary anoounoss that the follow!^ Assooiations have been approved bv the 
Department as complying with the conditions laid down in the Government -scheme 
for the encouragement of industrial research: 

The British Besearch Association for Liquid Fuels. Secretary, Percy Still, 

19, Gadogan Gardens, S.W. 1. 

The Besearch Association for Cast Iron and Allied Industries. Secretary, T. Vickers, 
174, Corporation Street, Birmingham. 


The Secretary also announces that the Lord President of the Council has 
established an Inter-Departmental Committee on Patents, with the following terms 
of reference: (1) To consider the methods of dealing with inventions made by 
workers aided or maintained from public funds, whether such workers be engaged 
(a) as research workers, or (i) in some other technical capacity, so as to give a fair 
reward to the inventor and thus encourage further effort, to secure the utilisation in 
industry of suitable inventions, and to protect the national interest; and (2) to 
outline a course of procedure in respect of inventions arising out of State aided or 
supported work, which shall further these aims and be suitable for adoption by all 
Government Departments concerned. 

The Secretary to the Committee is Mr. A. Abbott, to whom all communications 
should ^ addressed at 16 and 18, Old Queen Street, Westminster, London, S.W. 1. 


# « « 


THE FINE CHEMICALS INDUSTRY. 

Thb leading British makers of fine chemicals have published a letter in which they 
point out that this industry is of national importance, and desire to submit to public 
knowledge the following facts: (1) The application of chemical science to industry 
is essential to the preservation of our world position in commerce; (2) essential 
plant erected during the war years could be adapted to peace purposes, but must 
become idle and useless unless the State take measures for its safeguarding; (3^ the 
fine chemical industry provided during the war, inter alia —(a) essential medicinal 
pr^rations; {b) higher forms of explosives and gases; (c) photographic chemicals, 
and (d) research chemicals; (4) British science and chemical manufactures are in no 
respect inferior to the science and manufactures of competing nations. 
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THE ANALYST. 


PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 

OBDINAEY MEETING, APBIL 6, 1921. 

Held at the Chemical Society’s Booms, Barlington House. Mr. Alfred Smetham, 
President, in the Chair. 

Certificates were read for the first time in favour of Messrs. William Ellard 
Woolcott and Thomas Henry Pope, B.So., F.I.C. Certificates were, read for the 
second time in favour of Messrs. Percy N. Mould and W. J. Wright, F.I.C. 

The following were elected Members of the Society: Messrs. Jules Cofman- 
Nicoresti, Walter K. Fletcher, William Singleton, James Darnell Granger, Ph.D. 
(Berlin), F.I.C., Edward Bradford Maxted, Ph.D. (Berlin), B.Sc. (Lond.), Bussell 
George Pelly, F.I.C., and Francis George Henry Tate. 

The following papers were read : ** The Estimation of Strychnine in Scale Pre¬ 
parations containing Quinine and other Cinchona Alkaloids/’ by T. F. Harvey, F.I.C., 
and S. Back; “The Action of Water on Lead,” by J. C. Thresh, D.Sc., M.D., F.I.C.; 
“ A Colour Beaotion for Aconite,” by S. Mallanneh, M.D;, D.P.H.; and “ A Method 
for the Determination of the Acidity of Coloured Solutions," by J. L. Lizius, 
B.Sc., A.I.C. 
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OBITUARY NOTICES. 

CHABLBS ALEXANDEB CAMEBON. 

Although Sir Charles Cameron was personally known to but a small proportion of 
our present members, his name has been so long and so closely connected with the 
Society that his death, which took place on February 27, will be felt as a loss by 
all of us. 

Cameron, who was born in 1830, was the son of an officer who served in the 
Peninsular War and in the war against the United States. He was educated in 
Dublin and in Guernsey, where his parents lived from 1844 to 1846. On the death 
of his father he returned to Dublin, and entered the laboratory of Messrs. Bewley and 
Evans, apothecaries. Here he acquired a practical knowledge of pharmaceutical 
chemistry, meanwhile attending lectures on chemistry, physios, and medicine at the 
Royal Dublin Society. 
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In 1862 the Dublin Chemical Society was founded, and Cameron was elected 
its Professor of Chemistry; and this appointment soon led to the Professorship of 
Chemistry and Natural Philosophy in the Dublin School of Medicine, to which he 
was appointed in 1856. Soon afterwards he became Professor in the Eoyal College 
of Surgeons, Ireland. 

In 1860 the first Food and Drugs Act was passed, but, as the appointment was 
made permissive, few authorities troubled to appoint Public Analysts, and, in con¬ 
sequence, the Act soon became a dead letter. Dublin, however, was one of the few 
towns to make use of the Act, and, in 1862, Cameron was elected Public Analyst for 
that city—a post which he retained until his death. He was the third Public 
Analyst in the United Kingdom to be appointed under the Act. Subsequently, when 
the Act of 1870 was passed, rendering the appointment of Public Analyst obligatory, 
Cameron was chosen by no fewer than thirty-three counties and boroughs as their 
official analyst. In fact, from the number of these appointments he was often 
humorously referred to as ‘‘The Public Analyst for Ireland.’* 

In the early days of our Society, Cameron contributed numerous papers on the 
analysis of milk, water, and drugs, which were published in The Analyst. He 
served on the Council in 1878-81, became Vice-President in 1882-3 and again in 
1889-90, and held the office of President in 1893 and 1894. He was also a Vice- 
President of the Institute of Chemistry. In addition to his chemical posts, he held 
numerous medical appointments, being Medical Officer as well as Public Analyst for 
Dublin, and he served as President of the Royal College of Surgeons of Ireland. 

He was an honorary M.D. of the Royal and National Universities of Ireland 
and an honorary Fellow of the Royal College of Physicians of Ireland. In 1885 he 
was knighted in recognition of his efforts to improve the dwellings of the working 
classes, and in 1898 was appointed a C.B. in recognition of his long services in his 
important public posts. 

Of forensic medicine and toxicology Cameron was long the acknowledged chief 
exponent and practitioner in Ireland, and his versatility was such that he for many 
years occupied the leading position in the country as both teacher of and practitioner 
in agricultural chemistry. His re-written edition of Johnston’s earlier well-known 
work on this subject long occupied the position of a leading textbook. Among his 
many other contributions to scientific literature was a history of the Irish Royal 
College of Surgeons, his intimate association with which has been already indicated. 

Few men can have had a larger circle of friends than Cameron or were more 
popular in Dublin society. He was delightful as a host and as a guest, and a 
charming talker with an ever-flowing fund of wit and humour, never exercised, 
however, at the expense of pain to others, for his kindliness was even greater than 
his wit. 

Apart from his numerous professional occupations, one of the main delights of 
his less strenuous hours was in Freemasonry, of which he was one of the most 
ardent and most honoured supporters in his native country. 

But not the least of his achievements was the retention of his full mental 
faculties and his physical working powers beyond his ninetieth year. 

Bbbnard Dybk. 
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ALEXANDER WYNTER BLYTH. 

Wb deeply regret to record the loss of one of the original members of our Society, 
Dr. Alexander Wynter Blyth, whose death took place suddenly on March 31. 

Wynter Blyth was the son of a medical practitioner, and was born in 1846 at 
Woolwich, He was educated for the medical profession at King’s College, London, 
and became qualified in 1870. At a later period he studied law, and was called to 
the Bar as a member of Lincoln’s Inn. 

In 1878 he was appointed Public Analyst for Totnes, and subsequently for the 
County of Devon, in 1879 for Tiverton, and in 1882 Medical Officer of Health and 
Public Analyst for St. Marylebone, posts which he held until his death. 

In the early days of the Food and Drugs Acts the appointments of Medical 
Officer and Public Analyst were frequently held by the same individual, and it was 
quite a common practice for medical men to spend a few months in the laboratory 
of a chemist to acquire some insight into the duties of what was then regarded as a 
subsidiary appointment. 

Under such conditions it is not surprising that many of the early medical Public 
Analysts were not competent chemists, or that few improvements in the methods of 
chemical analysis originated with them. 

Wynter Blyth was a striking exception, for having been trained as a chemist, he 
took an active interest in the affairs of the Society of Public Analysts from its 
inception. 

A paper of his upon milk was published in 1876 in the Proceedings^ which was 
the forerunner of the Analyst. Numerous other contributions upon the analysis 
of foods and drugs will also be found in subsequent volumes of the journal. He 
served on the Council of the Society in 1877 and on three other occasions, and was 
thrice elected Vice-President, the last occasion being in 1895. 

He also contributed to the Transactions of the Chemical Society, but he will be 
best remembered by his books on foods and poisons. Originally these formed parts 
of one volume, but in later editions the subjects were divided and published as 
separate works. The section on Foods was a comprehensive survey of the existing 
microscopical and chemical knowledge of the subject, and was one of the earliest 
attempts to systematise the modern methods of analysis. Its sixth edition in 
separate form was published in 1909 and reviewed in the Analyst of that year. 
The second portion of the book included much information which was not readily 
accessible elsewhere, and as a manual of historical toxicology filed a distinct gap. 
Its fourth edition as a separate book was reviewed in the Analyst for 1907, and a 
new edition has just been published. 

As an instance of the unexpected detail to be found in this work, it may be 
recalled that in one of the actions arising out of the epidemic of arsenic poisoning of 
twenty years ago, it was pointed out that the possibility of glucose being a source of 
arsenical poisoning had there been mentioned. 

It is interesting to note in this connection that Wynter Blyth was one of the 
earliest chemical investigators of cobra poison, and in 1878 received a Government 
grant in aid of his research. 



178 OBITUARY NOTICES : SORBN HOY BLICHFBLDT 

He was elected a Fellow of the Institute of Chemistry in 1887 and served on its 
Council on two occasions. He was also Past President of the Incorporated Society 
of Medical Officers and Registrar of the Sanitary Institute. Editob. 

SOREN HOY BLICHPELDT. 

Mb. Soben Hoy Blioefeldt died on March 8, after a very short illness, at the age 
of forty-four. 

Bliohfeldt was bom in Denmark, and received his chemical training at the 
Royal Pharmaceutical College in Copenhagen. His inclination towards fermentation 
problems then led him to the world-famous fermentation laboratories in Copenhagen, 
where he became one of Alfred Jorgensen’s most valued assistants. Here he worked 
for several years on questions connected with the application of pure culture methods 
in the brewing and dairy industries, and while here he wrote a well-known Danish 
textbook on bacteriology. 

In 1906 he joined the staff of the Maypole Margarine Works (then Messrs. Otto 
Monsted, Ltd.), and, as its chief technologist, was responsible for much of the 
development of the improved methods of margarine manufacture now in use. He 
remained with this firm until his death, at which time he was Assistant Managing 
Director. 

He was always more interested in the application of science to industry 
than in pure science; hence his contributions to scientific literature lie mainly in 
the records of the Patent Office. 

He was the originator of a distillation method for the estimation of mixtures of 
butterfat, coconut oil, and palm kernel oil, and a few days before his death his 
method for the determination of melting-points of fats was read before this Society. 

He possessed a remarkable insight into the scientific problems underlying the 
industry with which he was connected, and his keenness and inexhaustible energy 
led to their rapid solution. His kindly tolerance and his generous spirit inspired a 
rare loyalty and enthusiasm in his staff, and his joyous disposition and entire 
freedom from affectation makes his loss all the greater. 

T. Thobnlbv. 


fit ^ ^ ^ ^ 

LIQUID EXTRACT OF RED SQUILL {SCILLA MABITIMA) AS’ A 

RAT POISON. 

By P. W. SMITH, B.Sc., A.I.C. 

{Bead at the Meeting, February 2, 1921.) 

Mb. Boulengek, of the Royal Zoological Society, stated in an official pamphlet 
published in 1919, that an extract prepared from the bulb of the squill formed a most 
effective rat poison. It had the great advantage of being practically harmless to 
domestic animals. Opinions at the time appeared to be much divided as to the 
efficiency of the squill extract as a rat poison. It was decided, therefore, that 
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experiments should be undertaken in order to determine the toxio efEsot upon rats 
of various preparations of squill. 

Samples of the various squill rat poisons on the market were found to differ to 
a very great degree. Their extractives varied from 2 per cent, to 16 per cent. 

The results obtained with these preparations were most unconvincing, for out 
of five extracts considered, only one caused the death of a rat. 

An aqueous extract (100 grms. drug—200 c.c. water) was prepared from the 
dried ofScial squill (Scilla urginea). The toxio effect of this extract upon rats 
appeared to be nil. It was noticed that this extract was not very bitter. 

Eopaczewski {Gomptes rend,, 1914) discovered that the toxio .principle of squill 
was an amorphous glucoside, which he called ** scillitin,’* and to which he assigned 
the formula This glucoside is sparingly soluble in water, but is quite 

soluble in alcohol. It is easily hydrolysed, yielding dextrose and amorphous 
products. It is also intensely bitter. The aqueous extract prepared was not bitter. 
In view of Kopaczewski’s observation it woull appear that scillitin was absent from 
the extract, particularly as scillitin is almost insoluble in water. 

An aqueous extract prepared from the fresh white squill gave negative results. 

From the results obtained with aqueous, alcoholic, and acetic acid extracts, it 
would appear that the glucoside, scillitin, which Kopaczewski said was most lethal 
to rats, was present in greater quantities in the red squill. The extract prepared 
from the dry red squill by means of alcohol also proved very effective ; it was used 
three times, and proved fatal to rats in each case. 

Other results suggest that the convenient method of preserving extracts by 
means of salicylic acid would not destroy the toxic principle of the squill, and could 
be adopted, without fear of hydrolysing the glucoside. 

In the preparation of the extract, alcohol should be employed, otherwise the 
toxio glucoside would not be readily extracted. In the final form the glucoside 
appears to exist in solution in the aqueous liquid, as the alcohol is driven off. 

During the first campaign against rats, the red squill was most difficult to 
obtain. Samples of alleged dried and fresh red squill were collected, and on three 
occasions proved to be white squill. They were easily identified by the absence of 
the deep red colour. It was observed that a section of red squill showed, under the 
microscope, the presence of isolated cells, at irregular intervals, filled with red 
colouring matter. These cells were not discovered in the white squill. A section of 
dried white squill coloured with vegetable dye did not show these isolated cells, but 
a continuous strip of colour. It is apparently impossible to disguise the white squill. 

The non-toxic effect of some extracts and their unusual colour suggested the 
presence of artificial colouring matter in the white squill extract. Experiments were 
carried out to determine whether the addition of artificial colouring matter could bo 
detected. It was observed that the extract of red squill gave, on evaporation to 
dr3rne6B, a residue which was of a homogeneous brown or brownish-red colour. 

Extract of white squill, coloured with vegetable dyes, invariably yielded, on 
evaporation to dryness, a residue which was not homogeneous in colour, but showed 
bands of yellow round its outer edges. On spraying the residue with distilled water 
these yellow bands were more pronounced, owing to the greater solubility of the dye. 
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When coloured with aniline dye, this effect was not so marked, but on washing the 
residue, the distinctive yellow colour made its appearance. 

In conclusion, I wish to thank Mr. P. J. C. Bird, of Messrs. C. B. Harker, Stagg 
and Morgan, Limited, in whose laboratory the initial experiments were conducted, 
and also Mr. T. J. Drakeley, M.Sc., for his kind encouragement and advice. 

Chemical Depaetment, 

Noktheun Polytechnic Institute, Holloway. 

Discussion. 

Mr. E, C. Bead {Technical Adviser^ Ministry of Agriculture and Fisheries) 
remarked that it might be assumed that scillitin was not, as Robert had stated in his 
Lehrhuch der Intoxicationen, the only active principle in red squill. Preparations 
from the raw bulb soon lost their toxicity, especially in warm weather. The Pasteur 
Institute was originally responsible for the introduction of commercial preparations 
of red squill into this country, and at first they were intended to be used as 
supplementary in cases where rats and mice proved immune to the bacteriological 
“ viruses.” 

Mr. C. L. Glabemont {Ministry of Agriculture and Fisheries) considered that Mr. 
Smith’s experiments with aqueous extracts were unconvincing, since such preparations 
required diluting with milk and gruel to render them attractive. The whole of the 
toxic principle was not removed by extraction with alcohol, the residual powder left 
after extraction with 90 per cent, alcohol being more toxic than the alcoholic extract. It 
was possible that certain red squills on the market contained bulbs of S. urginea Burkii, 
which appeared to be less toxic than Scilla maritima. Chemical and microscopical 
examination were of little value in distinguishing between the three varieties of squills, 
and the actual administration to rats was the only ready means of identifying red 
squill in commercial preparations. 

Mr. Smith, in his reply, remarked that in view of his own experimental results, 
he could not understand the diflSculty experienced in extracting the toxic principle 
with alcohol. Apparently the alcohol caused exosmosis to take place from the cells, 
and the glucoside was thus readily extracted. 

* * •i* •*» 

APPARATUS FOR THE ROUTINE DETERMINATION OF MELTING-POINTS 

OF FATS AND FATTY ACIDS. 

By S. H. BLICHFELDT and T. THOBNLEY. 

{Bead at the Meeting^ March 2, 1921.) 

A NEED has long been felt for a method of determining melting-points of fats which 
shall be rapid and accurate, giving strictly compEurable and reproducible results, and 
capable of application by a relatively unskilled operator to a number of samples at 
one time. 

It is difficult accurately to define the melting-point of such a complex mixture 
of glycerides as a fat. The melting-point varies enormously with the method of 
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preparation of the eample and with the method of carrying out the actual determina¬ 
tion, and there is no doubt that many of the wide variations in the recorded melting- 
points are due to divergences in methods and determination. 

By ** melting-point ” in this method is understood the temperature at which a 
column of fat of specified dimensions begins to move in an open tube of specified 
dimensions under a definite hydrostatic pressure. 

Method. —A clean glass tube 6*5 cm. long, 1 mm. bore and 3 mm. diameter, is 
dipped into the melted mixed sample. The fat is allowed to rise just over 1 cm. in 
the tube, and the lower end of the tube is then brought into contact with filter paper 
or any absorbent material, and just so much melted fat is withdrawn that the 
column remaining is 1 cm. long. The column of completely liquid fatty material is 
solidified by placing the tube between two blocks of ice, where it remains during 
two hours. 

The tube is then fixed vertically in a water bath capable of being slowly and 
regularly heated with constant stirring. The tube is immersed so far that the upper 
surface of the fat is 1 cm. below the level of the water. The water is heated so that 
the temperature rises 1® C. per minute, and the temperature at which the fat begins 
to slide up the tube is noted as the melting-point. 

The apparatus shown is adapted for the simultaneous determination of melting- 
point of a number of samples. A glass tank carries a hard cover, on the under side 
of which are mounted sockets for six 16 c.p. carbon filament lamps. These are 
connected in three pairs with plug sockets, so that two, four, or six lamps may be 
connected with the supply. The fourth plug switches in the motor driving the 
stirring propeller. 

The cover supports vertically a sheet of black or dark-blue glass, which divides 
the tank into two compartments. The large compartment contains the heating bulbs 
and propeller, and the smaller one the sample tubes and thermometer. The sheet 
does not quite reach the ends of the tank, so that, when the propeller is running, a 
rapid current of water flows past the tubes without too much commotion on the 
surface. Sufficient light is reflected round the ends of the sheet to provide ample 
illumination of the tubes. The bar carrying the tubes is supported by a pair of 
ebonite brackets, and the thermometer is slung by wire hooked over the top of the 
glass sheet. 

By adherence to such a method, the wide divergences in melting-points of fats 
indicated by the published figures seem to be considerably reduced. 

The melting-points of butter fat, oleo, and palm oil samples, determined after 
rapid and slow cooling are given in the following table: 

i Slow Cooling. 

Quick Cooling, j Twonty-four Hours 


Two Hours in Ice. at Room 
Temperature. 

® C. ® C. 

Butter . 31-0 32*2 

Oleo. 29-3 32*1 

Palm oil . 85*0 37*4 
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THE DETECTION OF ADULTERATION IN BUTTER BY MEANS OF THE 
MELTING-POINT OF THE INSOLUBLE VOLATILE ACIDS. 

By GEORGE VAN B. GILMOUR, B.Sc. (Lond.), A.R.C.Sc.L, AJ.C. 

{Bead at the Meethtg^ March 2, 1921.) 

Use has already been made of the melting-points of the insoluble volatile acids from 
coconut and palm kernel fats for distinguishing between these fats in margarines and 
other mixtures (see Blichfeldt, J. Soc. Chem, Ind.^ 1919, 38, 150452t). The object 
of this investigation was to determine the melting-point of the insoluble volatile acids 
from butter fat, to see how this varies with different varieties, and to find out if the 
determination of the melting-point would be useful in detecting the presence of 
coconut and palm kernel fats in butter. 

The term “ melting-point/’ wherever used in this paper, refers to the melting- 
point of the insoluble volatile acids. 

The melting-point determinations were made upon the insoluble volatile acids 
obtained by using the Blichfeldt distillation apparatus, the procedure being as 
follows: After the distillation is completed, the apparatus is disconnected and the 
acids transferred while still warm to a clean test-tube. This is done by manipu¬ 
lating the apparatus so that the insoluble acids are first introduced into the upper 
bulb and then run out into the test-tube through the side delivery tube. The test- 
tube is filled almost to the top with warm liquid from the apparatus, and then 
gently rotated in the hand so that all the globules of fatty acids rise to the surface 
and coalesce to form a large globule. If the test-tube is not clean the globules have 
a tendency to stick to the walls of the tube. 

The capillary tube method for determining melting-points as described by 
Blichfeldt and Thornley (Analyst, 1921, p. 180) was that used. The acids being 
at the top of the test-tube, a column can easily be introduced into the capillary 
tube by immersing one end of it in the acids. 

Occasionally the quantity of insoluble volatile acids is so small that difficulty is 
experienced in getting a column to rise in the capillary tube without some water 
rising at the same time. This can be overcome by solidifying the acids and re¬ 
moving them from the test-tube to a watch-glass. After drying by touching them 
with a piece of filter paper, the acids are melted and a column introduced into the 
capillary tube. 

In the first place it must be pointed out that it is just as important in deter¬ 
mining the melting-point that the distillation should be carried out in exactly the 
same way as when estimating the soluble and insoluble volatile acids, because the 
melting-point depends on the quantity of acids that come over. This will be 
apparent when the following figures are considered where the melting-points of the 
insoluble volatile acids obtained from three successive distillations of the fatty acids 
from 5 grms. of fat are shown both in the case of coconut and palm kernel fats. 
The second and third distillations were carried out by adding 100 c.c. of water 
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to the distilling flask after the first or second distillations were finished, and distilling 
to the same mark as before. 



Coconut Fat. 

1 

Palm Kernel Fat. 

i 

»c. 

°c. 

First distillation . 

10-2 

23-4 

Second ,, 

196 

28-3 

Third „ . 

26-0 

32-0 


The melting-points for a number of butters obtained from different sources 
are given below; in this table are shown the distillation figures of these butters 
determined by the author’s method (AnaiiYSt, 1920, 45, 2-7), also the corresponding 
figures for the coconut and palm kernel fats used in the mixtures referred to later. 


Sample. 


Total 

Volatile 

Acids. 

Soluble 

Volatile 

Acids. 

Iiisolnblf) 

Volatile 

Acids. 

Melting-Point of 
lusolulilc 
Volatile Acids. 

Butter 1 . 


31-0 

22*6 

B-4 

“ c. 

15-8 

2 . 


30-4 

22-3 

8'1 

16-0 

3 . 


30-3 

22-9 

7-4 

ICrB 

4 . 


29-2 

22-1 

7-1 

17*9 

5 . 


28-7 

22-2 

6-5 i 

19-5 

6 . 

• • # 

29'8 

23-4 

6-4 

20-0 

7 . 


28-8 

22-5 

6-3 1 

20-3 

8 . 

* » • 

26-3 

20-9 

5-4 i 

25-6 

9 . 


26-5 

21-2 

5-3 ! 

21-7 

10 . 


25-4 

20-3 

6-1 ! 

221 

11 . 


27-7 

21-8 

6-9 

23 0 

12 . 


29-4 

22-4 

7-0 ; 

22-3 

Oooonut fat. 


211 

1-6 

19-5 

9-9 

Palm kernel fat 

• ? • 

13-7 1 

1-1 

12-6 

21-2 


The limits between which the melting-point can lie are fairly wide apart. 
In the above table the limits are 15*8® and 25*6® C. Early results seemed to indicate 
that the melting-point was inversely proportional to the quantity of the insoluble 
volatile acids present, but later determinations did not bear this out. It can, 
however, be said of the butters examined that those with high melting-points usually 
had low distillation figures, and vice versa. 

Prom the behaviour of the melting-points of the ’nsoluble volatile acids derived 
from mixtures of coconut and palm kernel fats (Bliohfeldt, loc. cit.), where these 
melting-points are stated to lie between the melting-points of the acids from the pure 
fats and are approximately proportional to the amounts present, it was thought that 
similar results would be obtained by the addition of either of these fats to butter, 
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That this is not the oase can be seen from the figures below, showing the melting- 
points of the acids from butters which contain coconut and palm kernel fats. 



Butter + 10 per Cent. Coconut Fat. 

1 

Butter+ 10 per Cent Palm Kernel Fat. 

Butter 


i 

1 


Sample. 

Melting-point of 
Insoluble 
Volatile Acids. 

I Total 

; Volatile Acids. 
(Calculated.) 

Melting-point of 
Insoluble 
Volatile Acids. 

Total 

Volatile Acids. 
(Calculated. ) 


'‘C. 



1 

1 

10-5 

300 

13-0 

29-3 

2 

12-1 

29-5 

13-7 1 

28-7 

3 

11-5 

29-4 

13-1 i 

28-6 

4 

12-6 

28-4 

16-1 1 

27-6 

S 

lO-fl 

97-9 

U-2 ' 

97*9 

6 

120 ! 

28-9 '■ I 

151 1 

28-2 

7 

121 

28-0 

16-8 ; 

27-3 

8 

16-2 

25-8 ! 

181 

26-0 


Butter Sample 2, containing 5 per cent, coconut fat 4* 5 per cent, palm kernel 
fat, gave a melting-point of 11-3® C. Total volatile acids calculated =» 29'1. 

Butter Sample 4, containing 5 per cent, coconut fat + 5 per cent, palm kernel 
fat, gave a melting-point of 14*1® G. Total volatile acids calculated » 28*0. 

Butter Sample 7, to which was added 10 per cent, of margarine containing 
80 per cent, of a mixture of coconut and palm kernel fats, gave a melting-point of 
15*4® C. Total volatile acids calculated « 27*3. 

The butters numbered 1 to 8 in the mixtures are the same as those bearing 
similar numbers in the previous table. 


Per Cent. 

Per Cent. 

Melting-Point 
of Insoluble 

Per Cent. 

1 

; Per Cent, 
j Palm Kernel 

Melting Point 
of Insoluble 

Butter (2). 

Coconut Fat. 

Volatile Acids. 

Butter (2). 

Fat. 

Volatile Acids. 

1000 

0-0 

“0. 

16-0 

100-0 

0-0 

c. 

16-0 

90-0 

10 0 

121 

90-0 

10-0 

13*7 

80-0 

200 

9-5 

80-0 

20-0 

10-1 

700 

30-0 

8-3 

70-0 

30-0 

12-4. 

60-0 

400 

8-3 

60-0 

40-0 

14-6 

60-0 

50-0 

8-3 

50-0 

50-0 

15-6 

40-0 

60-0 

8-2 

40-0 

1 60-0 

17-6 

300 

700 

7-5 

30-0 

70-0 

19-2 

20-0 

80-0 

8-5 

20-0 

80-0 

19-8 

10-0 

900 

9-5 

10-0 

90-0 

20-3 

00 

100-0 

9-9 

0-0 

100-0 

21-2 


If the table of melting-points of the acids from pure butters be examined it will 
be seen that all the butters with figures for total volatile acids below 28 have 
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melting-points above 20*0® 0., and no exception has so far been met with. Apparently, 
then, any butter with a total volatile figure below 28 and a melting-point below 
30*0® 0. can be assumed to be adulterated. In most of the above examples, where 
coconut or palm kernel fats, or both, were added to butter fat, the melting-points of 
the acids from the mixtures fell below 16*8° C., which is the minimum for pure 
butter. In the case of those examples where the melting-points were above 
16*8® C,, the total volatile figures were below 28, and, as none of the melting- 
points reached 20 0° C., it follows that adulteration has been detected in every case. 



The effect on the melting-point when increasing quantities of coconut and palm 
kernel fats are added to butter fat was studied with the results given on p. 185. 

A graphical representation of these results is shown in the diagram. 

The addition of increasing amounts of coconut fat to the butter fat caused the 
melting-point to fall rapidly at first until there was about 25 per cent, present; then 
it remained fairly steady up to 60 per cent. At this point it began to fall again, 
reaching a minimum of 7*5® C. when there was 70 per cent, of coconut fat present. 
Further additions now raised the melting-point steadily until that of pure coconut 
fat was reached. 

In the case of palm kernel fat the melting-point fell rapidly until about 20 per 
cent, was present, when the lowest melting-point—viz., 10*1° C.—was obtained. On 
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farther addition, the melting-point steadily rose until that of pare palm kernel fat 
was attained. 

The oorresponding graph for mixtures of the insoluble volatile acids from cooonut 
and palm kernel fats should be a straight line joining the melting-points of the acids 
from the pure fats. It can thus be assumed that the insoluble volatile acids from 
coconut and palm kernel fats are very similar in composition, but that those from 
butter fat differ considerably. This difference consists probably in the relative 
proportions of caprylic, capric, and lauric acids present. 

The eutectic point on the graph for mixtures of palm kernel and butter fats is 
much more decided than that for coconut and butter fats. 

The graphs also showed that the melting-points of the acids from a margarine 
containing a high percentage of coconut and palm kernel fats will be only slightly 
affected by the addition of 10 per cent, of butter, but that if the margarine contain 
a small percentage of these fats the addition of 10 per cent of butter will have 
a more marked effect. 

CoNCLUBioNs,—The determination of the melting-point of the insoluble volatile 
acids is useful as a confirmatory test in the analysis of butter fat. 

When the melting-point is taken into consideration with the figure representing 
the total volatile acids, it should give sufficient evidence of the purity of the sample. 
If the figures point to the sample being pure, the volatile acids need not be separated 
into soluble and insoluble fractions. 

The melting-points for pure butters lie between 15*8° and 25*6® C. Butters 
with high total and insoluble volatile figures usually have low melting-points, and 
vice versa. Genuine butters give melting-points above 15*8® C., but if the total 
volatile figure falls below 28, then the melting-point should be above 20*0® C. 

In many cases the melting-point will give an indication of adulteration when 
distillation methods fail to do so. In the case of a butter, for instance, with high 
distillation figures and a low melting-point, if adulterated with a fat which does not 
give rise to volatile acids the volatile acids will be reduced in proportion to the 
amount of adulteration, but not necessarily below the legal limit, whilst the melting- 
point will continue to represent the figures that the pure butter would give, and will 
probably be too low for the reduced total volatile figure. 

The addition of either cooonut or palm kernel fats to butter fat has the effect of 
lowering the melting-point of the insoluble volatile acids. 

The melting-point will readily detect 10 per cent, of coconut or palm kernel fat. 
Smaller quantities can also be detected, but not with the same certainty. 

Maypole LuVboratout, 

Southall, Middlesex. 
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THE ESTIMATION OF STRYCHNINE IN SCALE PREPARATIONS CONTAINING 
QUININE AND OTHER CINCHONA ALKALOIDS. 

By T. F. HARVEY, F.I.C., and 8. BACK. 

{Bead at the Meeting, April 6,1921.) 

The estimation of strychnine in a scale preparation containing iron and quinine is a 
matter of some difficulty. The obvious method would be to extract the total alkaloids 
and then separate them by a reliable method. 

The chief methods that have been proposed for the separation of these two 
alkaloids are: 

1. Precipitation of the quinine as oxalate. The separation is not complete and 
the method does not appear to have been much used. Applied to the total alkaloids 
obtained from Easton’s syrup this method gave a crude residue containing three and 
a half times as much quinine as strychnine. 

2. A method published in the J, Ahmr. Pharm. Assoc,, 1919, 8, 804-807, which 
is said to depend on the solubility of strychnine in water and its slight solubility 
in ether. 

This method is not only cumbersome, involving the manipulation of considerable 
volumes of liquid and fourteen separations, but appears to be theoretically unsound, 
since strychnine is more soluble in ether than in water, and will partition itself 
between the two solvents according to well-established laws. However, we carried 
out an experiment using 475 mgrms, quinine and 25 mgrms. strychnine and extracted 
with nine consecutive quantities of ether of 8 c.c. each from a volume of 222 c.c. 
aqueous phase. The quinine fraction weighed 461 mgrms., from which we recovered 
7 mgrms. of strychnine, whilst the strychnine fraction weighed 37*7 mgrms. but 
contained only 15*3 mgrms. strychnine. 

We have found the solubility of powdered strychnine in ether of 0 720 sp. gr. at 
16® C. to be 0'034 grm. per 100 grms. of solution, whilst Seidell’s Solubilities gives 
0*0432 grm. at 20® C., and 0 0613 grm. for wet ether. Taking our own figure as a 
basis, and the solubility of strychnine in water as 1 in 6,420, it can be calculated 
that the amount of strychnine remaining in the aqueous phase after the above 
treatment with ether should be 16*27 mgrms., which by coincidence is in exact 
agreement with the amount found. 

3. Precipitation of quinine as tartrate with subsequent recovery of the strychnine 
and final washing with ether. (Harrison and Gair, Yearbook Pharm., 1903, 664.) 
Harrison and Gair obtained very good results with mixtures of pure alkaloids, which 
V7ere not seriously affected by the presence of other cinchona alkaloids occurring in 
the quinine sulphate of commerce. find that this method gives quite good 
results on known mixtures of the pure (B.P.) alkaloids, as the figures in the table show. 
When, however, the method was applied to the dried alkaloids! residues obtained 
irom iron, quinine, and strychnine citrate, results much in excess of the truth were 
obtained, and the method was obviously unsuitable for the purpose. The unwashed 
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stryohnine (?) residues in these cases amounted sometimes to about 180 mgrms. 
Instead of 50 mgrms., and it is impossible to complete the separation of the two 
alkaloids in a residue of this nature by means of ether. Washing with ether should 
only be resorted to for removing a comparatively small amount of impurity from a 
strychnine residue. 



Mgrms. 

Mgrms. 

Mgrms. 

Quinine alkaloid taken . 

750 

750 

750 

Strychnine taken . 

60 

60 

50 

Unwashed strychnine obtained . 

59 

60 

1 66 

Strychnine, after washing with 3x1 c.c. 
washed ether 

53 

51 



4. A fourth method of separating the<^e two alkaloids is that of Simmonds 
(Analyst, 1914, 39f 81). It depends on precipitation of strychnine ferrocyanide from 
10 per cent, sulphuric acid solution followed by reprecipitation of the strychnine salt 
from 20 per cent, sulphuric acid. 

We obtained the following results by Simmonds’ method, working on pure 
alkaloids and using always 750 mgrms. dry quinine and 50 mgrms. strychnine: 

Strychnine taken. 50 mgrms. 50 mgrms. 

Time of standing with ferrocyanide 21 and 23 hours 2^ and 2 hours 

Strychnine residues obtained ... 56 mgrms. 54 mgrms. 

These results, which are 12 and 8 per cent, too high, are probably due to the initial 
presence of a rather high concentration of quinine (750 mgrms. in 50 c.c.), but what> 
ever the cause, the errors are large and even by washing carefully three times with 
1 c.c. of washed ether as in Harrison and Gair’s method they are only reduced to 
6 per cent. Other experiments introducing slight variations have given similar 
results. When Simmonds’ method is applied to the alkaloidal residue obtained from 
iron, quinine, and stryohnine citrate, it is more unsatisfactory, and we found it 
necessary to seek some modification or combination of methods on the results of which 
one could rely with some confidence. It is obvious that the extracted and dried 
residue from scale preparations will differ in some degree from the pure alkaloids 
themselves, quinine being very prone to slight alteration during the processes of 
manufacture and analysis. It is therefore preferable to separate the strychnine 
from an undried alkaloid, and to make a separate estimation of the total alkaloid. 

The method which has given the best results is a combination of the methods 
of Harrison and Gair and of Simmonds, but we found that the tartrate could be 
conveniently precipitated from the solution of the scales in water without previous 
isolation of the alkaloids. This direct precipitation of quinine has proved easy, and 
incidentally avoids shaking out with solvents at a stage at which emulsification 
is very prone to occur. To save time and avoid washing the bulky quinine tartrate, 
we adopted the practice of adjusting the total volume and taking an aliquot part 
of the filtrate, making the necessary percentage correction at the end. 
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The method is as follows, the time required for the actual manipulation being 
about two and a half hours. In the case of an iron quinine and strychnine scale 
preparation containing about 15 per cent, of quinine and 1 per cent, of strychnine, 
10 grms. are dissolved in 70 c.o. of water in a beaker, 5 c.o. of j sulphuric acid 
added, and the whole almost neutralised with ammonia, until the precipitated 
quinine only just redissolves. Thirty grms. of Rochelle salt are added, and the 
liquid is neutralised with dilute ammonia, the final reaction being left faintly acid 
to litmus paper. The mixture is stirred and heated in a water bath for fifteen 
minutes, cooled and transferred to a 100 c.c. measuring flask, the beaker being 
rinsed with water so as to make the volume up to 100 c.c. After standing for two 
hours the liquid is filtered, the first 10 c.c. being rejected. Fifty c.c. of the filtrate are 
extracted three times with chloroform, using 30 c.c., 10 c.c., and 10 c.c., and ammonia, 
and the mixed chloroform solutions are washed twice with 5 c.c. of water. The chloro¬ 
form is extracted with 30 c.o. of 10 per cent, (weight/vol.) sulphuric acid, and twice 
more with 10 c.c. of the same acid, the acid liquids being collected in a small 
(60 c.c.) separator previously plugged with a small piece of cotton-wool. Five c.c. 
of freshly made 4 per cent, potassium ferrocyanide solution arc added, the separator 
is practically filled with 10 per cent, acid (to exclude air), and after rotation 
the whole is allowed to stand in a dark place for two hours. It is advisable to be 
sure that precipitation has definitely occurred before placing aside. We prefer 
to use 10 per cent, acid in the precipitation. Simmonds makes use of 20 per cent, 
acid, but in that case the precipitation is very sluggish, and two hoars’ standing 
might be insufficient. At the end of this time the acid is forced out through the 
plug, the strychnine ferrocyanide washed twice with 3 c.c. of 5 per cent, sulphuric 
acid, and the strychnine recovered by shaking with 10 c.c. of 10 per cent, ammonia, 
and 15 c.c., 10 o.c., and 10 c.c. of chloroform. 

Evaporation is carried out as usual, an addition of about three drops of amyl 
alcohol being made towards the end to prevent decrepitation of the strychnine 
crystals. When cold, the alkaloidal residue is washed three times with 1 c.c, of 
ether and dried at 100® C. It usually consists chiefly of characteristic crystals 
of strychnine, which are of a pale brown tint. 

A correction of —1*7percent, has been established for the volume of the quinine 
tartrate when following the above procedure. The following experiments seem to 
show the accuracy of the method for iron quinine and strychnine citrate. 

A sample of iron and quinine citrate precipitated as described with tartrate 
left 160 mgrms. of alkaloid unprecipitated. This, on precipitation with ferrocyanide, 
yielded 2 mgrms. of residue which was entirely dissolved by the ether used for 
washing. One hundred mgrms. of strychnine were dissolved in y acid and added to 
a solution of 10 grms. of the above iron and quinine citrate. The strychnine was 
tjien estimated as above. The weight of unwashed strychnine obtained was 50*5 
mgrms., which, after washing with ether, weighed 49*0 mgrms. or 48*2 mgrms. 
(corrected). (Theory = 50 mgrms.) 

Another experiment with a different sample of iron and quinine citrate gave 
49*7 mgrms. (corrected). 

Several commercial samples of iron quinine and strychnine citrate gave the 
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following results as compared with the expected 1 per cent.: 0*94, 0‘94, 0-92, 0*94, 
1*00 and 1*04 per cent. 

The occurrence of other cinchona alkaloids as impurities has received some 
consideration, the results of which are shown in the table below. 

Quinidine is the least likely to occur, but if present would, together with cincho¬ 
nine, escape precipitation as tartrate. Quantities of 150 mgrms. of each of these 
alkaloids were dissolved separately in 10 per cent, and in 20 per cent, sulphuric acid and 
treated with potassium ferrocyanide solution. In no case did any precipitation occur 
during two hours* standing, and it is therefore not likely that small quantities of these 
alkaloids would introduce any inaccuracy. Cinchonidine, the most usual impurity 
in quinine salts, on the other hand, is very completely precipitated as tartrate. For 
instance, 300 mgrms. of cinchonidine were precipitated as tartrate under the above 
experimental conditions, and the amount of unprecipitated cinchonidine was only 
4 mgrms., which, when subjected to the ferrocyanide precipitation, gave no trace of 
precipitate within two hours. The table shows that 150 mgrms. of cinchonidine 
dissolved and treated directly with ferrocyanide solution cause a considerable amount 
of crystalline precipitate to appear. On the other hand, we have found that 50 mgrms. 
of strychnine with 75 mgrms. of cinchonidine are easily and completely separated by 
Simmonds' method (two precipitations with ferrocyanide in 10 and 20 per cent, sul¬ 
phuric acid). It is therefore highly improbable that any trace of cinchonidine sufficient 
to interfere with the method could get through from the tartrate precipitation. 

There is left the possibility of the occurrence of quinicine as an alteration 
product of quinine. This alkaloid is hardly likely to occur in any quantity. It is, 
however, not precipitated by neutral tartrate, and is thrown down by ferrocyanide 
together with the strychnine. Its presence is made fairly obvious by the yellow 
colour of its acid solutions, and by the dark and abnormal appearance of the 
strychnine residue. 

We have treated by the above method two alkaloid mixtures, with the results 
shown below: 


Alkaloids taken. 


Unwashed Strych¬ 
nine Residue. 

Ether-washed 

Residue. 

Strychnine, 50 mgrms. 1 
Quinicine, 37A „ J 

Strychnine, 50 „ 1 

1 

Mgriiis. 

73 

Mgrms. 

71-5 

Quinicine, 37J „ 

Quinine, 712^ „ J 

[... 

1 

63 

61 


Thus, although dry quinicine is very soluble in ether, it is not removed from 
such residues by this means, and we have found by experiment that pure quinicine 
dissolves only slowly in ether. Attempts to soften the residues with alcohol and 
then treat with ether were not successful, far too much strychnine being removed. 
Experiments were then made with pure acetone, in which strychnine dissolves 
to the extent of 0*132 grm. per 100 c.c. (1 in 760), whilst quinicine dissolves both 
rapidly and completely in all proportions. 
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It will be seen from the accompanying figures that 10 mgrms. of quinicine can 
be separated from 60 mgrms. of strychnine by carefully washing the mixture twice 
with 0*5 o.c. of acetone, whilst in the presence of 20 mgrms. of quinicine the results 
obtained by washing are of very doubtful value. 


Weight in Mgrms. after Washing with Pure Acetone. 


Quantity Alkaloids taken. 


2x0*5c.c. ax0*5c.c. 5x0-.^c.c. 


Strychnine, 50 mgrms. 
Quinicine, 10 „ 

Strychnine, 50 „ 

Quinicine, 20 „ 


)... 

}... 


Mgrms. 

49*0 

58*5 


Mgnns. 

540 

54*5 


M grins. 

50-5 


Solubility at 15® C. in grms. j)er 100 c.c. of Solution. 


Ether, Sp. Or. 0720. Acetone, 


Strychnine 
Quinicine . 
Quinine 


0*244 

Very soluble (slowly). 


0-132 

Soluble in all proportions. 
2-32 


The authors are indebted to Messrs. Thomas Morson and Son, Ltd., in whose 
laboratory this investigation was made. 


Behavioub of Cinchona Alkaloids with Ferrocyanide in Acid Solution. 


Alkaloid. 

Mgrms. 

taken. 

Strength Acidi 
(Per Cent, by 
Volume), 

Immediate Result. 

Result after Two Hours 
in Dark. 

Quinidine 

160 


fio 

[20 

Nil. 

>♦ ] 

Nil. 

Cinchonine 

150 


no 

[20 

! 

»> 

»» 

)) 



1 

rio 

n 

Considerable crys- 

Cinohonidine ... 

150 

- 

I 20 


talline ppt. 
Smaller ppt. than in 
10 per cent. acid. 

Cinchonidine ... 


1 

10 

100 


»> 

Nil (ppt. in 5 mins.) 

Few very small crys¬ 
tals (after 12 hours). 


no 


20 

j 

Heavy ppt. 


1 

[20 

Distinctly opalescent. 

99 

Quinicine 

] 40 


10 

Opalescence (ppt. in 

99 99 


1 

[20 

5 mins.). 
Distinct ppt. 

*> 




150 

j 

no 

Immediate ppt. 

Considerable ppt. 



1 

[20 

»> >> 

(About 50 per cent. 






ppted). 
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(The eabstance was disBolved in 50 o.o. of the sulpharic acid and 5 o.c. of 
recently made 4 per cent, potassium ferrooyanide solution were added with rotation.) 

Befekenckh. 

Harrison and Gair, Year-Book of Pkarinxwy, 1903, 664. Simmonds, Analyst, 1914, 81. Allen’s 
“Oommeroial Organic Analysis," VI., 401, 462, 543; IX., 618. 

Quinieine: Pasteur, Jmreaberichtc, 1863, 473. D. Howard, ,7. Ohem. Soc,, 1871, 24k, 61; 1872, 25, 
101. Howard and Chick, «/. Boc. Gliein. Ind,, 1909, 54. Henry, “ Plant Alkaloids, ” 147. 


^ 4 * 

A COLOUR REACTION FOR ACONITE. 

By S. MALLANNEH, M.D., D.P.H. 

(Bead' at the Meeting^ April 6, 1921.) 

The colour reactions at present known are not reactions of aconitine but of benzoic 
acid, which is one of the products of decomposition of aconitine. Hence the colour 
reactions are not specific. 

Most of the colour reactions for alkaloids are such that they are useful only 
when applied to pure samples of alkaloids, but they are of no use when applied to 
crude substances containing alkaloids. 

In medico-legal cases, especially in India, the poisoning is generally caused by 
the administration of crude substances in the form of powdered root, bark, or seeds, 
and not by the use of active principles. If the quantity of the vegetable poison 
present in the stomach be small, as is generally the case with aconite, it is next to 
impossible in most cases to get a sufficient amount of alkaloid extracted in order to 
prove the presence of poison by means of experiments on animals. 

In India the vegetable poison also undergoes decomposition so quickly that it is 
almost impossible to detect its presence in a dead body, though distinct clinical 
symptoms of poisoning might have been present before death. But the cause of the 
failure to detect the poison in such cases is that, up to date, there is no reliable 
chemical test known for aconite. 

As the result of my experiments, I have discovered a test which I think is very 
useful for medico-legal purposes. If a minute particle of potassium ferricyanide be 
placed close to a minute portion of aconitine or a small portion of powdered root of 
aconite, and then a drop of formic acid added, a green coloration immediately appears. 
This is a very delicate reaction, as of aconitine gives a positive reaction. 

Heat should not be applied for this test. 

Morphine, atropine, digitalin, strychnine, eserine, and hyoscyamine do not react 
to this test, which therefore seems to be specific for aconite. It is not only applic¬ 
able to the pure alkaloid, but also applicable to powdered root of aconite. Hence, if 
confirmed, it will be of great toxicological importance. Recently, in a case of human 
poisoning at Banswada Nizamaabad, I was able to test this reaction. A few black 
fragments found adherent to the stomach wall of the deceased gave positive reaction 
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to this test and the case was confirmed subsequently by experiments on animals. 
The police were able to procure from the house of the culprit a brown powder, which 
on examination was found to be powdered root of aconite. 

Disoubbion. 

Mr. H. Finnemoke said that, apart from the limited value of all colour reactions, 
this test was not specific for aconitine, since it appeared to be given by the Indian 
variety of aconite, which contained pseudaconitine but not aconitine. 

*)* *i* 

A METHOD FOR THE DETERMINATION OF THE ACIDITY OF 
COLOURED SOLUTIONS. 

By J. L. LIZIUS, B.Sc., A.I.C. 

{Read at the Meeting, A^ml 6, 1921.) 

The filter paper of a small Buchner funnel (about 2 inches in diameter) is moistened 
with several drops of phenolphthalein solution. The pump is turned on, and when the 
excess of phenolphthalein has been removed the pump is turned olf again. To 10 c.o. of 
the coloured solution alkali is added until it is just alkaline. The test for alkalin¬ 
ity is made by withdrawing a little of the solution by means of a fine capillary tube 
(a melting-point tube), and touching the filter-paper. The liquid remaining in the 
capillary tube is blown back into the solution. When the capillary tube test gives a 
pink colour the whole solution is run through the Buchner funnel. The filter-paper 
is left a pink colour. The contents of the Buchner flask are washed out into a beaker 
and 0*05 c.c. of acid is added. One or two drops of phenolphthalein solution are 
run on to the filter-paper, and the coloured solution is again poured through. If the 
filter-paper is not pink the volume of alkali added is the titration value. If the 
filter-paper is still pink the addition of acid is continued, 0-05 c.c. at a time, until 
the filter paper is no longer pink. The titration value is the volume of alkali— 

(volume ^ acid - 0*05 c.c.). If the colour of the solution is adsorbed by the filter 
and tends to mask the pink colour, the difficulty can be overcome by washing 
through the paper a drop or two of phenolphthalein solution. Coloured alkaline 
solutions can be titrated by acid in a similar manner. 

The pink colour left on the filter paper rapidly fades, owing to the action of the 
carbon dioxide in the air. 

This method was tested by four different observers on a sample of stout. The 
results obtained by the above method agreed to within 01 c.c. alkali, whereas by 
the ordinary method of titration the results varied over 0*6 c.c. 

In the case of blue-black inks, the determination is extremely difficult for the 
following reasons: 

1. The ink itself acts as an indicator, becoming violet before the neutral point is 
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reached. The combination of the pink colour of phenolphthalein in alkaline solution 
with the colour of the ink also produces a violet colour. 

2. The colour of the ink is very strongly adsorbed by the filter-paper, and this 
colour is not readily washed out by phenolphthalein. The method of decolourising 
with hydrogen peroxide (Analyst, 1921, 131) is much simpler and more satisfactory 
for inks. 

I have no doubt that the method will prove suitable for very dark vinegars and 
for molasses, as it has been shown suitable for stout. I have correctly determined 
the acidity of a sample of vinegar, and of a solution of hydrochloric acid to which 
caramel had been added, in this way. 

The note is put forward as a more satisfactory method for the acidity of the 
coloured solutions the analytical chemist has to determine, but does not claim to 
be a general method of determining the acidity of every conceivable coloured 
solution. 

Analytical and Reseakctt Dept., 

Allen and Hanrurys, Ltd. 

^ ^ ^ ^ 
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FOOD AND DRUGS ANALYSIS. 

Wet and Dry Feeding of Concentrates to Dairy Cows. R, A. Berry. 

{J. Agric, Sci.^ 1921, 11, 78-98.)—The effect of wet and dry feeding has been investi¬ 
gated on a herd of ten Ayrshire -cows with special reference to the effect on health, 
condition, milk yield, and fat content. Water consumption and milk yield and 
temperature effects have also been studied. Feeding with wet meal for a period of 
five weeks raised the milk yield by about f lb. per cow per day, and the fall in yield 
due to advanced lactation was reduced. On a ten weeks^ wet feeding the yield 
is increased, but the advantage diminishes as lactation advances. Cows fed on wet 
food take in altogether more water per diem, the exact ratio of water consumed 
varying with the fodder, and increasing as the milk yield increases, the latter repre¬ 
senting about 26 per cent, of the total intake. On a heavy-root feeding the milk 
yield decreases, but the fat content rises materially, the non-fatty solids remaining 
constant. - The health of the cows is adversely affected. The mean temperature in 
the byre is 15® to 20® F. above the outside temperature; lowering the temperature 
decreases the milk yield and vice versa^ and it has been shown (c/. Berry, Bull. 76, 
W. Scot. Agric, ColLy 1916, 49) that the butyric acid content is reduced by low 
temperatures. H. E. C. 

Coffee Substitutes from Narcissus Bulbs and Seaweed. C. Griebel and 
W. Rothe. (Zeitsch, Vnters, Nahr. Genussm.y 1921, 41, 69-73.)—Boasted narcissus 
bulbs have been used in Germany as a coffee substitute; the raw bulbs contain 
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an alkaloid) which acts as an emetic, but in a case of sickness supposed to be caused 
by the consumption of this coffee substitute the authors were unable to detect any 
trace of the alkaloid, possibly because it had been decomposed during the roasting 
process. The ground, roasted bulb has a characteristic appearance under the micro¬ 
scope, the long clusters of calcium oxalate crystals being particularly conspicuous. 
Another coffee substitute is prepared from seaweed {Zostera marina) ; this may also 
be identified by microscopical examination. W. P. S. 

Poisonous Haricot Beans. Th. v. Fellenbergr. [Chenu Zeiu 1921, 48, 201.) 
—The striated markings, or the network pattern, in the European variety of the 
bean Phaseolus lunatus can be easily distinguished if the beans are treated with 
basic dyes, such as fuchsin and methyl violet. The poisonous properties of the beans 
may be destroyed by boiling them, but such a course does not always secure complete 
immunity. W. J. W. 

Adulteration of Ground Cinnamon with Ochre. R. Windisch. (Zeitsch. 
Unters. Nahr. Genussm., 1921, 41, 78-81.)—Of nine samples of ground cinnamon 
examined, four yielded from 6 to 10 per cent, of ash, having a red-brown colour, and 
containing up to 4 per cent, of sand. Genuine cinnamon gave less than 3 per cent, 
of ash, containing a very small quantity (0*02 per cent.) of sand. The sand was 
estimated by extracting the ash with boiling 10 per cent, hydrochloric acid. A 
specimen of ochre tested by the author yielded 10 per cent, of soluble matters 
to 10 per cent, hydrochloric acid, and mixtures of this ochre with genuine ground 
'Cinnamon had properties similar to the samples in question. W. P. S. 

Indian Kapok Seed. {Bull Imperial Inst,, 1920, 18, 335-337.)—The seeds of 
Indian kapok {Bomhax malabaricum, D.C.), a large deciduous tree occurring through¬ 
out India and Ceylon, contained 8*9 per cent, of moisture and 22*3 per cent, of oil. 
The oil was bright yellow in colour, deposited some stearine on standing, and had 
the following characters: Sp. gr. at Id®/!^®, 0*9208; 1*461; solidif. pt. 

of fatty acids, 38*0® C.; acid value, 9*3; saponification value, 193*3; iodine value, 
76*0; soluble volatile acids, nil; and insoluble volatile acids, equivalent to 0*5 c.c. 
alkali per 5 grms. of oil. The oil therefore differs somewhat from that of Java 
kapok {Eriodendron anfractuosvm), which has an iodine value 96 to 110. The com¬ 
position of the residual meal was: Moisture, 11*4; crude proteins, 36*6; fat, 0*8; 
carbohydrates, 24*7; fibre, 19*9; and ash, 6*7 per cent. The cake obtainable from 
the seeds of Indian kapok and pressed to an oil content of about 7 per cent, would 
therefore contain about 34 per cent, of proteins in comparison with 25 to 26 per cent, 
in commercial undecorticated cotton-seed or Java kapok-seed cake. B. G. P. 

Estimation of Coconut and Palm Kernel Oih in Fat Mixtures in which 
both Oils may be present. W. N. Stokoe. (/. Soc, Chem. Ind., 1921, 40, 
67-58 T.)— The methods given by Burnett and Bevis (Analyst, 1913, 38, 266) and 
by Blicbfeldt (Analyst, 1919, 44, 290) having proved somewhat unsatisfactory, the 
author has devised the following method for estimating coconut and palm kernel oils 
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in mixtures. In the standard Beiohert-Polenske prooess, after 110 c.o. have been 
distilled, the liquid is cooled and the insoluble acids collected on a filter; the 
condenser tube is rinsed down with 20 c.o. of water at 30^ to 40® C., this being 
poured over the filter. The filter paper is washed with water at the same temperature, 
and as soon as the last drop of water has drained through, several capillary tubes of 
1 mm. bore are filled to a depth of half an inch with the now melted acids. Two 
of the tubes are immediately attached, by means of a small rubber band, to either 
side of a thermometer graduated to read to 0*1® C., and the thermometer then fitted 
through the cork of a test-tube. The tube is supported in a beaker containing ether, 
the surface of which should be above the level of the acids in the capillary tubes. 
Whether the bulk of the acids is from palm kernel or from coconut oil will have 
been ascertained previously from the appearance of the acids in the original Beichert* 
Polenske distillate; if the acids are solid at the ordinary temperatm*e it is necessary 
to warm the ether to about 30® C. A gentle stream of air is forced, by means of a 
foot-bellows, through the ether, so that tl e temperature of the latter is gradually 
lowered, the rate of cooling being adjusted to make the temperature of the ether 
2® C. below that indicated by the thermometer within the test-tube. As the cooling 
progresses, the fatty acids become slightly cloudy, a distinct seeding ** or crystal¬ 
lisation afterwards occurring; at the first appearance of crystals the temperature is 
noted. This seeding point is quite definite and sharp, the acids in the capillary 
tubes appearing liquid, with a number of tiny white crystals along the sides of the 
tube ; regular cooling is, however, essential. 

The maximum, minimum, and average values obtained for the seeding point of 
four samples of coconut oil acids were 11-4®, 9*9®, and 10*75® C., whilst for four 
samples of palm kernel acids the corresponding values were 23*2®, 22*05®, and 22*75® G. 
For mixtures of acids of the two kinds, the seeding points, when plotted against the 
compositions, lie on a curve which is slightly concave towards the axis of tempera¬ 
ture. The presence of other fats raises the seeding point somewhat, but the curves 
are approximately parallel to the original ona Thus, in the analysis of an unknown 
fat mixture, it is necessary first to ascertain the approximate proportion of the fats 
of the coconut group present by determining the saponification value and the Eeichert- 
Polenske value, the relative proportions of coconut and palm kernel oils being read 
off from the corresponding setting point curve. The contents of the capillary tubes 
may be subsequently added to the alcoholic solution of the remainder of the insoluble 
acids, and the whole titrated as usual to obtain the Polenske value. T. H. P. 

Composition of the Head Oil of the Sperm Whale. M. Tsujimoto. 
(J. Chem, Irtd.y Japan, 1920, 24 , No. 275 Beprint.)—A specimen of crude oil obtained 
from the head of a male sperm whale {Physeter macrocephalus, L,) was cooled at 
6® C. and pressed through a bag to remove spermaceti. The expressed oil had a 
light yellow colour, an unpleasant odour, and the following physical and chemical 
characters: Sp. gr. at 15®/4® C., 0*8848 ; 1*4638 ; acid value, 0*99; 

saponification value, 147*1; iodine value (Wijs), 71*4; Beichert-Meissl value, 0*57; 
unsaponifiable matter, 36 per cent.; fatty acids, 66 per cent.; glycerol, 3*52 per 
cent.; cholesterol, 0*18 per cent. The unsaponifiable matter (wax alcohols) 
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consisted chiefly of cetyl alcohol and oleioalcohol together with a small amount of 
pentadecyl alcohol The fatty acids consisted of about 19 per cent, of solid acids 
(including palmitic and myristic acids) and about 81 per cent, of liquid acids (mainly 
physetoleic and oleic acids). On hydrogenation, the physetoleic acid yielded an 
iso-palmitic acid, m.-pt. 55® to 56® C. W. P. S. 

Fatty Oils from Reptilia. M. Tsujimoto and S. Kobayashi. (/. Chem. 
hid.f Japan^ 1920, 23, No. 273 Reprint.)—Oils obtained from a Japanese viper 
(Agkistrodon blomhoffii), python {Python reticnlatus), toad {Bufo japonicus), and giant 
lizard {Varanus)^ had the following characters : 



Viper Oil. 

Python Oil. 

Lizard Oil. 

Toad Oil. 

Specific gravity at 15®/4® C. 

0*9192 

0-9165 

0-9132 
(10 ' C.) 

0-9348 

Refractive index at 20® C. 

1-4723 

1*4685 

]-47-17 
(40“C.) ^ 

1-4742 

Acid value . 

0-4 

I 0*6 

21-0 

8-5 

Saponification value. 

187-7 1 

194*1 ! 

188-8 ! 

[ 181-3 

Iodine value (Wijs). 

110-8 

80*3 

101-0 

104-4 

Uneaponifiable matter, per cent. .. 

1-98 

— 1 

— 

7-94 

Ether-insoluble bromides, per cent. 

7-8 j 

2*1 

9-7 

10 


W. r. S. 

Test for Annatto in Fats and Oils. W. Brinsmaid. (/. Iml Eng. Chem. 
1921, 13, 216-217.)—The usual test for annatto, in which the fat is treated with 
sodium hydroxide solution and filtered, the dried filter-paper being subsequently 
tested with a drop of stannous chloride solution, is unsatisfactory, since the paper 
is frequently so greasy that the reagent does not corno into contact with the annatto. 
The following modification of the method overcomes this difficulty. Fifteen c.c. of 
the clear melted fat are mixed thoroughly with 15 c.c. of chloroform and 15 c.c. of 
6 per cent, sodium hydroxide solution, and the mixture is heated at 55® C. until the 
emulsion is broken up; the soap froth is then transferred to a beaker, 10 c.c. of 
water and 2 c.c. of sodium hydroxide solution and a suitable quantity of filter-paper 
pulp are added, and the mixture is heated on a steam-bath for thirty minutes. The 
filter-paper pulp is then collected by filtering the mixture through a Gooch crucible 
containing a disc of filter-paper, slight suction being applied. If annatto be present, 
the pulp will exhibit an orange colour, which changes to pink on the addition of a few 
drops of stannous chloride solution. W. P. S. 

Estimation of Maltose or Lactose in Presence of other Reducingr Sugars: 
Use of Barfoed’s Solution. Legrand. {Compter rend., 1921, 172, 602-604.)— 
Since Barfoed’s solution is reduced by monoses but not by bioses, the proportion of 
maltose or lactose in a saccharine solution may be estimated by difference from the 
separate reductions of Fehling*s and Barfoed’s solutions. Fifteen c.c. of the latter 
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Bolation and 5 o.o. of sugar solution containing at most 0*1 grm. of sugar are boiled 
for three minutes in a conical flask; the slight loss of acetic acid occurring under 
these conditions does not involve formation of basic copper salt. The cuprous oxide 
separating is collected on an ordinary filter and estimated, according to Bertrand’s 
method, by means of ferric sulphate and permanganate. This igethod is the only 
one which is applicable to the estimation of the amount of sucrose converted into 
invert sugar in condensed milk. T. H. F. 

Cattle Food prepared from Hydrolysed Sawdust. E. C* Sherrard and 
G. W. Blanco. («/. Ind, Eng. Ghm.^ 1921, 18, 61-65.)—Comparison of the analysis 
of the original wood with that of the completed stock food obtained by hydrolysis 
shows a reduction in the pentosan yield from 9*40-9*86 per cent, to 4*38-4*66 per cent., 
the loss being probably due to partial conversion of the pentoses into volatile acids 
and furfural. Methyl pentosans in the wood are unafleoted by the sulphuric acid 
treatment; the amounts in the original wood ^ere 2*37 and 2*83, and in the hydrolysed 
product, 2*15 and 2*50 per cent. The yield of cellulose from sawdust was 55*79 
per cent., and from the cattle food 37*08 per cent., equivalent to 34*11 per cent, if 
calculated on the original woods; and the yield of reducing sugars was 71*5 per cent. 
of the theoretical figure. Treatment of cellulose from sawdust with 17*5 per cent, 
sodium hydroxide left over 50 per cent, unattacked, the amounts of a-cellulose in two 
samples being 67*30 and 55*85 per cent. Cellulose from hydrolysed wood was 
converted by alkali treatment into a viscous, semi-transparent mass, having the 
appearance of collodion. W. J. W. 

Estimation of the Alkalinity and Phosphate Ciontent of the Ash of Foods. * 
J. Tillmans and A. Bohrmann. {Zeitsch, Untcrs, Nahr, Gcmmm,, 1921, 41, 1-16.)— 
Alkalinity due to oxides and carbonates is estimated by treating a portion of the ash 
with an excess of standard acid, boiling the mixture to expel carbon dioxide, adding 
30 c.c. of 40 per cent, calcium chloride solution, and titrating the excess of acid with 
standard alkali solution, using pbenolphthalein as indicator. The addition of the 
calcium chloride prevents the interference of the phosphates present. To estimate 
phosphates, another portion of the ash (at least 0*2 grm.) is boiled for one hour with 
100 0 . 0 . of ^ hydrochloric acid, cooled, and titrated with sodium hydroxide 
solution, using methyl-orange as indicator-; let the quantity of acid used = Z^. 
Twenty c.c. of saturated sodium oxalate solution are then added and the solution is 
titrated until a faint pink coloration with pbenolphthalein is obtained; let the quantity 
of standard solution used for this titration » c. If the ash be alkaline (equal to a c.c. of 

acid solution), then orthophosphates only can be present, and the formula 
^ (6 - a) X 3*167 gives mgrms. of PO 4 present as orthophosphate. When the ash is 
not alkaline and the value c is positive, the orthophosphate - FO 4 = 3 c x 3*167 and the 
pyrophosphate — P 04 =» 2 ( 6 - 2c) x 4*76 mgrms. If c has a negative value, then pyro- 
and metaphosphates are present; in this case the pyrophosphate -P 04 «> 25 x 4*75 
and the metaphosphate - FO 4 » - c x 9*5 mgrms. Milk ash contains a small quantity 
of alkali as oxides and carbonates, and 30 to 40 per cent, of orthophosphates ; pyro- 
aud metaphosphates are not present. Flour ash contains no true alkali, but a 



200 


ABSTRACTS OF CHEMICAL PAPERS 


mixture of the three phosphates. Beef and horse*flesh ashes contain no oxide or 
carbonate, but about 7 per cent, of orthophosphate and 50 per cent, of pyrophosphate. 
Fruit juice ashes consist chiefly of carbonates. Cocoa ash has a small alkalinity due 
to oxides and carbonates ; it contains 33 per cent, of orthophosphates. 

W. P. 8. 

The United States Pharmacopoeia Method for the Estimation of 
Phosphoric Acid and Soluble Phosphates. A. E. Steam, H. V. Farr and 
N. P. Knowlton. (J. Ind, Eng. Chem., 1921, 13, 220-225.)—The fairly accurate 
results yielded by the method prescribed in the U.S. Pharmacopceia are obtained 
only at the specific concentration given, namely, 0*0062 gr. per c.c.; at other concen¬ 
trations the results obtained are untrustworthy. This is probably due to the 
formation of silver hydrogen phosphates which are slightly soluble, the amount 
increasing rapidly as the phosphate concentration is increased and the excess of 
silver nitrate simultaneously decreased. If the method be modified by converting 
the acid into the trisodium salt, the results obtained are trustworthy and are 
independent of the concentration. Ten c.c. of a 1 per cent, solution of the acid are 
treated with 5 grms. of sodium nitrate, cooled to 0*^ C., and titrated with sodium 
hydroxide solution, using phenolphthalein as indicator; the number of c.c. of alkali 
solution required is divided by two, and this quantity is added in excess. The 
mixture is then treated with 50 c.c. of silver nitrate solution, diluted to 100 c.c., 
mixed, filtered, and 50 c.c. of the filtrate are acidified with nitric acid and the excess 
of silver titrated with thiocyanate solution. The modified method may bo applied 
to sodium phosphates; in this case the salts are first rendered anhydrous and the 
amount of alkali required is found by calculation. W. P. S. 

Estimation of Santonin in Wormseeds. T. Kariyone and Y. Kimura. 

Pluirm. Soc. Japan, 1920, 927-940; J. GJmn. Soc., 1921,120, ii., 223.)—The method is 
essentially a determination of the saponification value, as a measure of lactone 
formation. The residue left after a Soxhlet extraction of 10 grms. of powdered 
Artemisia Gina, Berg., with ether, is boiled with 100 c.c. of 5 per cent, barium 
hydroxide solution, acidified with dry carbon dioxide and filtered. Eighty c.c. of the 
filtrate are extracted with 20 c.c. of chloroform and 10 c.c. of 15 per cent, hydro¬ 
chloric acid, and then with three portions of 10 c.c. of chloroform. The extract is 
evaporated, the residue dissolved in 30 c.c. of alcohol, and the solution neutralised 
with potassium hydroxide solution, 20 c.c. of which are then added in excess. The 
mixture is heated under a reflux condenser for half an hour and titrated with hydro¬ 
chloric acid, using phenolphthalein. When S' and S are the amounts of ^ acid 
required by the 20 c.c, of potassium hydroxide and the sample respectively, the 
santonin content per cent, is expressed by the formula 2*462 (S' - S)/8. 

H. E.C. 

The Alkaloid and Oil Content of Meadow Saffron Seeds. C. Grimme. 

(Chem. Abstracts, 1921, 15, 574; from Pharm, Zentralhalle, 1920, 61, 521-4.)—The 
content of colchicine varied from 0*11 to 0*52 per cent., the actual amount present 
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being from 1 to 25 per cent, greater than indicated by the physiological activity. The 
proportion of alkaloid present was higher in the smaller seeds. The seeds yielded 
6*6 to 8*4 per cent, of an oil having the following chajraoteristics : Sp. gr., 0*9176 at 
15® C.; solidifying-point, -9° C.; [n]\l\ 1*4642; acid value, 20*3; saponifi¬ 
cation value, 184*3; iodine value, 128*5; and unsaponifiable matter, 0*71 per cent. 
The fatty acids had: M,-pt., 24® C.; solidifying-point, 22*5® C.; 1*4646; 

neutralisation value, 187*6; and iodine value, 131*0. 

T. J. W. 

Clove Oil from Clove Stems. S. T. Oadre* (J. Indian Ind. and Labour, 
1921,1, 41-47.)—The oil was prepared by soaking the stems connecting the flowers 
to the branches in water overnight, and distilling with steam at a pressure of from 
10 to 15 lbs. for five or six hours in a tin-lined copper still A yield of 4*50 per cent, 
of a heavy, pale-yellow oil was obtained, equal in aroma and quality to the best 
English distilled clove oil. Examination of the oil gave the following results: 
Sp. gr., 1*0522 at 34° C.; 1*5345; total eugenol content (Umney’s method), 

93*09 per cent. (Thom’s gravimetric method), 83*53 per cent.; free eugenol content 
by Karley and Bolsing’s volumetric method, 69*86 per cent. The benzoyl-eugenol 
obtained in Thom’s methods on reorystallisation from alcohol gave a m.-pt. of 70® C. 
The oil was soluble in half its volume of 80 per cent, alcohol, but with more than 
two volumes an opalescence was produced. T. J. W. 

Essential Oil of Spearmint from South Africa. {BtUl, Imperial Inst., 1920, 
18, 350-351.)—Dried leaves of spearmint {Mentha longifolia) grown in the Gape 
Province yielded 2*4 per cent, of essential oil; the stems were practically devoid of 
oil. The essential oil showed the following characters : Sp. gr. at 15®/15°, 0*947; 
[“]d = -47*6°; 1*4925; ketones (largely or entirely carvone), 70 per cent. 

The oil was similar in character to, but richer in ketones than, English and 
American spearmint oils (derived from M. spicata, Huds., or M. viridis, L.), which 
contain 30 to 48 and 35 to 66 per cent, respectively of ketones, and resembled 
Austrian spearmint oil, which contains up to 72 per cent, of ketones. R. G. P. 

Reaction of Saccharin. (A Correction.) L. Thevenon. {J. Pharm. Chim., 
1921, 23 , 215.)—In dilute acid solution, /i-naphthol reacts with nitrous acid and 
yields a red colouring matter. Consequently, the test for saccharin described 
recently (Analyst, 1921, 54 ) is not characteristic of this substance. 

W. P. S. 

BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Vitamins and the Food Supply. A. Harden, {J. Soc. Ghem. Ind,, 1921, 
40, 79-82 R.) —The vitamin requirements of the animal organism, the variations in 
the vitamin content of foodstuffs, and the influence of processes of manufacture or 
preparation, are considered. The three vitamins, fat-soluble A, water-soluble B or 

* No temperature giTcn. 
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anti-neuritic, and water-soluble 0 or anti-scorbutic, are termed, in accordance with 
Drummond's suggestion, vitamins A, B, and C respectively, and occur chiefly ip 
(A) animal fats and products containing them, fish liver oils, green vegetables, and 
egg-yolk; (B) seeds (especially in the germ, pericarp, and aleurone layer), yeast, and 
egg-yolk; and (C) green vegetables (especially CrucifercB)^ orange and lemon juice, 
tomatoes, germinated seeds, swedes, and turnips; they cannot be synthesised by the 
mammalian organism, and are required in relatively large proportions by the young 
growing organism. The amount of vitamin contained in natural foodstuffs appears 
to vary under different conditions of season, age, etc., and may also be modified 
by the treatment to which the material is subjected prior to consumption. Thus, the 
unbalanced use of milled rice is the main cause of beri-beri in the tropics. The 
effect produced by drying varies very greatly with the character of the foodstuff. 
Cabbage, the richest known source of vitamin 0, loses 70 to 80 per cent, of its anti¬ 
scorbutic potency when dried, even at a low temperature, whilst orange and lemon 
juices may be evaporated in vactio with little or no loss. If undue exposure to a high 
temperature be avoided, dried milk may be prepared but little inferior in anti¬ 
scorbutic properties to fresh milk, although many samples of dried milk actually on 
the market contain far loss of the antiscorbutic principle than fresh milk. Vitamins 
A and B are less affected by desiccation than vitamin C, although with those also 
the effect varies with the nature of the foodstuff. Comparatively little is known of 
the effect of preservation on the vitamin content of food materials. Air-dried cab¬ 
bage retains its slight anti-scorbutic potency unimpaired for long periods when 
preserved over phosphorus pentoxide, even at 37® 0., but loses it rapidly when kept 
over calcium chloride. It seems probable that a perfectly dry powder will long 
withstand preservation at ordinary temperatures, whereas in the presence of even 
very small amounts of moisture deterioration may occur. The deterioration of 
lemon juice in this respect is prevented by the natural antiseptic furnished by the oil 
of the rind. Vitamin A is moderately stable .towards rise of temperature provided 
that air is excluded, whereas in the presence of air it becomes rapidly inactivated, 
even at comparatively low temperatures; it remains almost unaltered when cabbage 
is cooked or when milk is autoclaved at 120® 0. for an hour. Vitamin B is but little 
affected by heating for one to two hours at 100® C., and has even been found to 
survive boiling with sulphuric acid. As regards vitamin C, matters are less definite, 
the effect of heat in this case appearing to depend largely on the nature of the 
vitamin-containing material. 

In the course of refining fish oils seem to lose much of their vitamin A, which 
is absolutely destroyed by hydrogenation—either by the actual reduction, or by the 
catalyst or the conditions employed. X, H. P. 

Estimation of a Substance from Yeast and Rice Polishings which 
Accelerates Fermentation. S. Frankel and E. Schwarz. [Biochem. Zeitaoh,, 
1920, 112, 203-235; /. Ghem. Sne,, 1921, 120, ii., 228.)~The fermentation- 
accelerating factor from yeast and rice polishings can be estimated as follows- 
The fats are removed from an 80 per cent, alcohol extract of yeast, which is 
then treated with basic lead acetate. Excess of lead is removed from the 
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filtrate by hydrogen sulphide, and merourie chloride added. After decomposition 
of the precipitate with hydrogen sulphide, it is freed from hydrochloric acid and 
concentrated in a vacuum. An inactive picrolonate is precipitated by adding picro- 
Ionic acid, and the active substance precipitated with phosphotungstic acid. This 
precipitate is decomposed with baryta and sulphuric acid and concentrated in 
a vacuum, yielding an active base twenty-two times as strong as the original 
alcoholic extract. H. E. G. 

Amylase of MUizopns Tritici. L. L, Harter. (/. Agric. Research, 1921, 20, 
761-786.)—The mould was cultivated on a modified Gzapek’s solution with varying 
amounts of starch paste, glucose, or both, at 25^ to 35^ G., for seven to ten days. 
The felt of mycelium was washed with water, acetone, and ether, dried by exposure 
to air, and kept at 9^ G. until required. The results of a large number of experiments 
are tabulated, the following results being deduced: an energetic amylase is produced 
during the growth of the mould, a proportion of which diffuses out into the culture 
solution. The enzyme exerts a vigorous action upon starch paste, but raw potato 
starch is attacked less readily, the optimum temperature being 45° G., whilst at 
60° G. the amylase is completely destroyed in 100 hours. The addition of glucose 
causes retardation in the hydrolysis of starch by the amylase, but has no other 
influence upon the results. Since the determination of the reducing sugars does not 
account for the whole of the starch when an end point is shown by iodine, it is 
probable that dextrins are formed during the hydrolysis. Mycelium grown at 9° G. 
hydrolyses four times as much starch as that grown at 40° C., whilst cultivation at 
29° G. yields an intermediate figure, although the fungus grows best at the latter 
temperature. The activity of the enzyme depends upon the influence which the 
carbohydrate added to the culture medium has upon the growth .of the fungus, the 
most efficient source of carbohydrate being sweet potato bouillon. T. J. W. 

Composition of Tubers, Skins, and Sprouts of Three Varieties of 
Potatoes. F. C. Cook. {J, Agric. Research, 1921, 20> 623-635.)—Specimens of 
Rural New Yorker, Qreen Mountain, and Irish Cobbler varieties of potatoes were 
stored in a dark chamber at 70° G. for four to eight months, and the sprouts, skins, 
and tubers separated and analysed. Extensive details are given of the results 
obtained, for which the original paper should be consulted. The composition is 
practically identical for the three varieties, and spraying with Bordeaux mixture 
caused no variation in composition. The sprouts contained more protein and less 
basic nitrogen than the skins and tubers, and contained a larger proportion of water, 
ash, phosphoric acid, and nitrogen than originally present in the tuber. Copper was 
found in both sprayed and unsprayed samples, varying from fourteen to forty-one 
parts per million. T. J. W. 

Digestion of Vegetable Fibres. W. Thomann. {Chem. Zeit., 1921, 45, 
200 ,)—Digestion with ammoniacal copper oxide, as suggested by Mach and Lederle, 
gives results in close agreement with those obtained by the agency of ruminating 
animals. In the case of rabbits digestion is less complete, and values obtained by 
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Mach’s method must be multiplied by 0*49 and 0-72 for straw fodder and grain food 
respectively. W. J. W. 

Hemicellulose of Apple Wood. W. E. Tottingham, R. H. Roberts, and 
S. Lepkousky. (/. Biol Chem., 1921, 45, 407-414.)—The base wood of young 
fruiting apple shoots was analysed by drying, extracting with ether and 90 per cent, 
alcohol, digesting with saliva, and boiling the residue with 2-5 per cent, (volume) 
sulphuric acid for two hours under a reflux condenser. The amount of material 
(hemicellulose) hydrolysed by this treatment amounted to 28*7 per cent., calculated 
on the original dry wood. The acid extract, after neutralising, decolorising, and 
purifying, yielded a very viscous pale brown solid, which on examination by 
fractional precipitation of osazones and quantitative tests proved to be a mixture of 
dextrose, xylose, and a small proportion of galactose, together with other unidentified 
substances. It is suggested that the hemicellulose forms a carbohydrate reserve in 
the metabolism of the apple-tree. T. J. W. 

Detection of Albumoses. C. Achard and E. Feuillee. {J- Phann. Chim., 
1923, 23, 146-147.)—Albumin is first removed from the liquid (e.^., blood-serunc?) as 
follows : 2*5 c.c. of the liquid are diluted with 10 c.c. of water in a 100 c.c. conical 
flask, 1 drop of acetic acid and 1*25 grm. of sodium chloride are added, and the flask 
heated over a wire gauze, with constant rotation and removal from the flame 
whenever the foam rises in the flask. After two to four minutes’ boiling there is 
incipient coagulation, and at this point the liquid is allowed to cool for about three 
minutes, again heated, and immediately it boils is filtered into a tube 2 cm. in 
diameter, and made up to 10 c.c. with boiling water and filtered. The filtrate is 
treated with 10 c.c. of Tanret’s reagent and again heated, care being taken that on 
removing the tube from the flame directly ebullition occurs the liquid is clear. 
After cooling the tube in a stream of water, the turbidity due to albumoses appears, 
and is compared, after standing for one hour, with standard tubes of Witte’s 
peptone. R. G. P. 

Estimation of Amino-Acids in Urine. W. Mestr^zal. {J. Pharm. Ghim., 
1921, 23, 137-141.)—The following modification of Sorenson’s method obviates the 
use of litmus as an indicator. Phosphates and carbonates are first removed as 
follows: To 60 c.c. of urine in a 100 o.c. graduated flask 2 grms. of powdered barium 
chloride and two drops of phenolphthalein solution are added, and when the barium 
chloride is dissolved, saturated barium hydroxide solution is added (5 o.o. in excess 
of that required to colour the phenolphthalein), and the liquid is allowed to stand in 
the corked flask for fifteen minutes and then made up to 100 c.c. After filtration, 
20 0 . 0 . of liquid («10 c.c. of urine) are treated with ten drops of phenolphthalein 
solution (1 per cent.) and decolourised by adding dilute hydrochloric acid drop by 
drop; sodium hydroxide solution is then run in till a pale rose tint appears. 
Ten c*c. of neutral formaldehyde solution (35 to 40 per cent.) are next added, and 
the liquid is finally titrated with ^ sodium hydroxide solution, the titration being 
continued until the decided red tint of the blank is reached. The blank (or standard 
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tint) is obtained by taking 10 c.c. of neutral formaldehyde solution, 20 c.c. to 30 c.c. 
of boiled distilled water, 1 o.o. of phenolphthalein, and adding sodium hydroxide 
(0*3 c.c. to 0*4 o.c.) until a decided rod tint is obtained. It is necessary to continue 
the titration to this point, as the amino-acids react with formalin to produce 
derivatives (of the type R-CH(N = CH 2 )COOH) which function as weak acids. 
Allowance is made for the retarding effect of ammonium salts by increasing the 
number of c.c. taken for titration by The amino-nitrogen is obtained by 

deducting the amiffoniacal nitrogen determined separately by Schloesing’s method. 

E. G. P. 


WATER ANALYSIS. 


Analysis of Mineral Sulphide Waters. J. G. Fairchild. {J* Washington 
Acad, Sci.f 1920, 10, 569-565; J, Ghem, Soc,, 1921, 120, ii., 126.)—In waters oontain- 
taining alkali and alkaline earth hydrosulphides and hydrogen carbonates the 
alkalinity increases with the escape of hydrogen sulphide or precipitation of sulphur. 
Calcium and magnesium chlorides are pronouncedly acidic towards the alkali 
sulphides, but have less effect on the hydrogen carbonates. Barium chloride aids in 
the decomposition of hydrogen carbonate ions in carbonate waters, but has no such 
effect where much alkali sulphide is present. It is proposed to estimate carbon 
dioxide present as hydrogen carbonate, and volatile hydrogen sulphide, by boiling 
the water rapidly for five minutes in a current of hydrogen, and absorbing the gases 
in an ammoniacal solution of cadmium and barium chlorides; on acidification of 
this solution with acetic acid the carbon dioxide is liberated and collected, and the 
cadmium sulphide remains. R. G, P. 


The Effect of Denitrifying' Bacteria in Water. K. Schering-a. (Pharm. 
Weekblad, 1921, 58, 263-269.)—A culture of B, injocyancuSy added to waters from 
various supplies, in no case exerted a denitrifying action ; such action may in fact 
even be impeded by these bacteria, and nitrites are usually formed. With only a small 
content of organic matter, little change occurs; in presence of an appreciable 
amount, however, loss of nitrogen compounds results when samples of water are 
kept at moderately high temperatures in absence of air. W. J. W. 


AGRICULTURAL ANALYSIS. 

Colloid Chemistry of Indicators. G. Wieg'ner. {Ghem, Zeit„ 1921, 46, 
200.)—The use of azolitmin as an indicator in soil analysis is based on the blue 
coloration which it gives with calcium ions; addition of potassium chloride in¬ 
creases the sensitiveness of the indicator owing to formation of calcium chloride. 
The retarding effect of humus is overcome in presence of excess of calcium ions. 

W. J. W. 

ORGANIC ANALYSIS. 

VolumetPie Method for the Estimation of Total Sulphurous Acid in 
Orgfanic Substances. V. Froboese. (Arbeit. Meichsgesundheitsamte, 1920, 52, 
657-669.}—A quantity of the substance, containing not more than 90 mgrms. of sulphur 
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dioxide is plaeed in a flask, together with 400 o.a of water and 50 o.o. of 25 per oent. 
phosphoric acid; a cunrent of carbon dioxide is passed into the flask, whioh is 
attached to a condenser, and the liquid is distilled, the distillate being collected in 
a receiver containing 40 c.o* of ^ sodium hydrogen carbonate solution. When 
200 c.c. of distillate have been collected, an excess of hydrogen peroxide is added, the 
mixture boiled until oxygen and carbon dioxide are no longer evolved, and the excess 
of alkali (carbonate) is titrated with ^ hydrochloric acid, using methyl-orange as 
indicator. Each c.c. of sodium bicarbonate is equivalent to 3*2mgrma of sulphur 
dioxide. If the substance under examination contains volatile acids other than 
sulphurous acid, the distillation flask should be connected with the condenser by 
means of a long vertical tube; this arrangement is usually effective in preventing 
the distillation of the acids. The use of a current of carbon dioxide in the distil¬ 
lation is simply to aid the distillation of the sulphurous acid; it does not prevent 
the oxidation of the latter if any dissolved oxygen is present in the water. 

W. P. S. 

Estimation of Small Quantities of Iron in Orgranic Liquids, especially in 
Wines^ Halvezin and C. Rivilland. {Ann. Chim. anal, 1921, 3, 90-92.)—The 
method depends on the titration of ferric salts with thiosulphate solution, using 
sodium salicylate as indicator. The ash obtained from 20 c.c. of wine is dissolved 
in 10 C.C. of 5 per cent, hydrochloric acid, the solution filtered, and the filtrate treated 
with 0*5 o.c. of hydrogen peroxide. After fifteen minutes the solution is boiled to 
decompose the excess of peroxide, 5 c.c. of 1 per cent, copper sulphate solution and 
1 o.c. of 2 per cent, sodium salicylate solution are added, and the mixture is titrated 
with standardised (about 0*5 per cent.) sodium thiosulphate solution until the violet 
coloration is discharged. The copper sulphate acts as a catalyst and aids the 
reduction of the ferric salt. W. P. S. 

A Method of Purification of Methyl Alcohol. A. Lanzenbergf and 
J« Duclaux. {Bull Soc, Chim,, 1921, 29, 136-136.)—A method of purification of 
methyl alcohol, especially from ethers and ketones of near boiling-points, is based 
upon the formation by methyl alcohol of a eutectic mixture of b.-pt. 50^ C., whereas 
acetone, for example, forms an anti-eutectic mixture boiling 12'' C. higher and easy 
to separate. One part of the crude alcohol is mixed with 7*5 parts (by weight) of 
chloroform and distilled in a rectifier, the fraction boiling between 62*6° and 63-6° C. 
is collected, acetone-chloroform mixtures and other impurities coming over above 
64'' 0. This distillate is washed three times with an equal volume of water and the 
aqueous extracts are distilled. A second distillation will yield a practically 
anhydrous methyl alcohol. This product may contain about 0*26 grm. acetone per 
100 O.C. as sole impurity. H. B. 0. 

American Turpentine. (U.S. Dept. Agrio. Burea/u Ghent. Bull 898, 43-49.) 
—The following specifications are recommended by the U.8. Interdepartmental 
Committee on Paint Specification Standardisation (October, 1919) for turpentine and 
wood-turpentine —i.c,, turpentine distilled from resinous wood. The turpentine 



OBGAKIC ANALYSIS 


207 


shall be clear and free from snspended matter and water, its colour shall be 
** standard ” or better, and it shall possess the characteristic odour of the variety of 
turpentine specified, or conform to that of an agreed sample; sp, gr. at 15*6®/15*5° 0., 
0-862 to 0-875; 1*468 to 1*478; initial boiling-point at 760 mm., 150° to. 

160° a ; fraction below 170° C. at 760 mm., at least 90 per cent, by volume; poly¬ 
merisation test for turpentine (derived from oleo-resin), maximum residue 2*0 per 
cent, by volume with [n]t) at 20° C. above 1*600; polymerisation test for wood- 
turpentine, maximum residue 2*5 per cent, with above 1*495. 

Full details are given of methods of sampling and analysis. The determination 
of initial boiling-point and per cent, of distillate below 170° C. is carried out under 
standard conditions in an apparatus adopted by the American Society for Testing 
Materials for paint thinners, of which a dimensioned drawing is given. The 
polymerisation test is carried out by treating the turpentine (5 c.c.) with 38 iV-sul- 
phuric acid (20 c.c.) in a Babcock bottle; the turpentine is mixed with the cold acid, 
keeping the temperature below 60° C., until the mixture no longer warms up on 
shaking; the flask is then heated for not less than ten minutes to 60° to 65° C. on 
the water-bath, and shaken six times for half-a-minute each time (the stopper should 
not be used, as the flask may burst). After cooling to room temperature, 
sulphuric acid is added until the unpolymerised residue reaches the graduated neck 
and the volume of residue is read after separation by standing for twelve hours or 
by centrifuging. The residue should be viscous and straw-coloured, or darker. A 
comparative blank test should be made with turpentine of known purity Colour is 
determined by matching in a tube 'graduated in millimetres. The following grades 
are recognised by the depth of column required to match a No. 1 yellow Lovibond 
tintometer glass : water white, 150 mm.; standard, 50 mm.; one shade off, 25 mm.; 
two shades off, 15 mm. ^* 

Syntheses of Cyanic Acid by Oxidation of Organic Substances. New 
Methods of Analysis of this Substance. R. Fosse. (BtilL Soc. CMm., 1921, 29, 
158-203.)—Urea is an excretion product of vegetable as well as animal life, and 
results from the oxidation of both proteins, carbohydrates, and fats. Cyanic acid is 
the intermediate product. Urea is precipitated quantitatively in the form of crystals 
of urea dixanthylate by xanthydrol in methyl-alcohol solution in presence of acetic 
acid ; cyanic acid may be similarly estimated by its hydrolysis by acid or alkalies 
to urea and precipitation with xanthydrol, which gives accurate results even with 
minute quantities. In the case of mixtures of cyanic acid and urea, two determina¬ 
tions of urea by xanthydrol are made, one direct and one after heating an hour with 
ammonium chloride; the difference is a measure of the cyanic acid. This acid may 
also be estimated by means of its silver salt; ammonium chloride and silver cyanate 
with water are heated for fifteen minutes on the water-bath, a little acetic acid 
and xanthydrol added, and the crystals separated by centrifuging; 0 5 mgrm. of 
cyanic acid may be so treated. Nitric acid interferes with the reaction. Cyanic 
acid may be identified microohemioally by the characteristic filamentous crystals of 
the silver salt, which gives a blue colour with cobalt acetate. On shaking with 
water and amyl alcohol this is not transferred to the latter as in the case of a 
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Bolphooyanate. Silver cyanate may be analysed quantitatively by heating it with 
ammonium chloride and weighing the resulting silver chloride, and estimating the 
urea as dixanthylate. H. E. G. 

Characters of Resins used for making Varnishes. P. Nieolardot and 
C. Cofflgrnier. (Chim, et Ind.^ 1921, 6, 150-156.)—To determine the relative hard¬ 
ness of different resins the authors employ an apparatus which consists of a vertical 
rod fitted with a steel ball at its lower end ; the block of resin is supported below 
this rod, so that the ball rests on the surface, and weights are applied to the upper 
end of the rod. Usually the ball.has a diameter of 2 mm., and the weight used is 
6 kilos. After the ball has been pressed on the resin for varying periods—say, five 
seconds, ten seconds, and ten minutes—the diameter of the impression produced is 
measured by means of a microscope. During the test the resin is maintained at a 
definite temperature (0® G. or 25® G.). The hardness and other characters of resins 
are given as follows, the values for the hardness being the diameter of the impressions 
in millimetres, magnified by 44*5 : 






Hardness— 



Specific 

Melting- 





Gravity. 

Point. 

j 






5 SecondH. 

10 Seconds. 

10 Mimites. 

Hard resins : 


C. 




Zanzibar . 

1058 

>300 

22 

_ 

23 

Madagascar . 

1-056 

>300 

23 

_ 

23 

Demerara ... . 

1-047 

180 

23-5 

_ 

23 

Semi-hard resins: 






Congo . 

1-061 

195 

23 

23-5 


Benguela . 

1-058 

165 

24 

24*5 

_ 

Gameroon ... 

1-052 

150 

23 

24 5 


Angola, red . 

1-066 

>300 

22 

25 

_ 

Kissel . 

1-066 

110 

22 

25 


Brazil . 

1-053 

100 

23 

25 


Angola, white . 

1-056 

95 

25 

26 


Sierra Leone 

1-072 

130 

26 

28 


Soft resins: 






Avjcoumm Klaineana 

0-996 

77 

77 

40*5 

50 

Hojyea odorata 

0-990 

110 

53 

47 


Hopea dealhata 

1-061 

142 

82 

72 


Various : 






Amber, yellow . 

1-052 

>300 

22 

26 


Amber, cloudy . 

1-052 

>300 

29 

29 


Kauri, light 

1-036 

165 

28 

41 


Kauri, bush . 

1-030 

150 

29 

44 


Kauri, crop 

1-038 

125 

36 

80 


Manilla, hard . 

1-065 

190 

26 

38 


Manilla, soft . 

1-060 

120 

28 

49 


Pontianac. 

1-037 

136 

69 

96 

— 


W. P. S. 
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Assay of Coal for Carbonisation Purposes. T. Gray and J. G« King. 

{Fvsl Besearch Board, Technical Paper No. 1, 1921.)—The authors have devised a 
method and apparatus for the measurement and analysis of the primary products 
from coal carbonisation, by which secondary changes are avoided. The apparatus 
comprises an electric furnace; a hard glass or silica tube sealed at one end and 
closed by a rubber stopper at the other, and having a short lateral branch; a 
U-shaped condensing tube with bottom stopcock; an absorption tube containing 
glass beads soaked In sulphuric acid and also provided with a stop-cock; and a gas¬ 
holder filled with glycerin and water. This gas-holder is connected at the bottom 
by means of a rubber tube with a glass reservoir suspended over two pulleys, having 
a counterpoise fioating in a vessel, into which further liquid can pass from the 
reservoir by means of an overflow tube; by this arrangement any desired pressure 
may be maintained in the gas-holder. The sample of coal is ground to pass a 60- 
mesh sieve and dried at 105° to 110° G.; 20 grms. are then introduced into the hard- 
glass tube, previously weighed, and the weigned U-tube is attached, the whole being 
then connected with the remainder of the apparatus. After the furnace has been 
heated to 300° C., the sample tube is introduced and the temperature is raised to 
fi50° to 600° C., in one hour, observations being made of the temperatures at which 
water and oil appear ; heating is continued for one hour. The oil and water in the 
U-tube, after weighing, are washed into a graduated measure with chloroform or 
petroleum ether, by which means the aqueous portion is determined. The yield of 
coke is obtained by weighing the cooled sample-tube, and ammonia and bases are 
estimated in' the contents of the absorption flask and in the aqueous washings from 
the U-tube. To ascertain the gas volume, water is removed from the vessel in 
which the counterpoise floats and is allowed to run into the reservoir, which is then 
raised till the top of the inlet is level with the liquid in the gas-holder, and the liquid 
in the manometer tube is level. From the weight and specific gravity of the liquid 
in the counterpoise vessel, the gas volume at observed temperature and atmospheric 
pressure is calculated. In a second test the gas from the first test, which is to some 
extent contaminated by air, may be used to displace air from the apparatus. 

W. J. W. 

Hydrolytic Alkalinity of Pure and Commercial Soaps. F. C. Beedle 
and T. R. Bolam. («/. Soc, Chem. huL, 1921, 40, 27-29t.) —In continuation of 
previous work the authors have determined the hydrion concentration at 90° C. of 
Ciqueous solutions of different strengths of the sodium salts of oleic, palmitic and 
abieiic acids, and of soaps of various types by the method of Francis and Gcake 
(Analyst, 1913, 38, 522; 1916, 41, 22; 1918, 43, 358), depending on the decompo¬ 
sition of nitrosotriacetonearaine. Numerous results are given, and conclusions are 
drawn as to the hydrolytic alkalinity of different soaps and the irritant effect on the 
ekin attributed to certain soaps— a g,, coconut oil soap. E. G. P. 

Estimation of Cellulose in Bast Fibres. Y. Uyeda. (*7. Ind. Eng. Chem., 
1921, 13, 141-143.)—In estimations of cellulose, Dore (/. Ind. Eng. Ghent., 1920, 12, 
264) found that Benker’s method of chlorination without hydrolysis {Bestimmungs- 
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methoden der Cellulose^ 1910) gives better results than either of the methods proposed 
by Cross and Sevan, or Johnsen and Hovey {Paper, 1918, 21, 36). An investigation 
of these methods has been applied to the estimation of cellulose in Korean hemp 
fibre, which was cut into pieces, 1 cm. long, for storage during the experiment. 
Preliminary treatment of the fibre consisted in drying 1 grm. samples for sixteen 
hours in an electric oven, and extracting them for six hours with benzene, and then 
for the same period with 95 per cent, alcohol. Here again, Renker’s method was 
the most satisfactory, but the cellulose obtained by Cross and Sevan's method 
showed the highest degree of purity, as indicated by a determination of the 
a-oellulose by their mercerisation test; this test also shows the chemical behaviour 
of the fibre towards alkaline reagents. Pectin substances retained in the cellulose 
obtained by Eenker’s and Johnsen’s methods are partly mmoved by the alkali in 
mercerisation. Pentosan and methylpentosan in bast fibres may be estimated by 
ToUen’s and Kroeber*s and Ellet and Tollen’s (/. Landw., 1905, 53, 20) methods 
respectively ; but hexosans also yield oxymethylfurfural. Hemp fibres have in some 
respects a similar composition to that of wood cellulose, and their cellulose may have 
an oxycellulose structure, as its affinity towards basic dyestuffs is much greater than 
that of cotton. The cellulose, as well as the a-cellulose, from these fibres ^ on 
distillation with hydrochloric acid, gives a mixture of furfural, rnethylfurfural, and 
oxymethylfurfural; and a brown phloroglucide, consisting of the two last-named 
substances, was obtained from the a-cellulose. W. J. W. 

Constitution of Cellobiose (Cellose). W. N. Haworth and E. L. Hirst. 

(/. Chem, Soc,, 1921,119,193-201.)—The structure of cellobiose has been investigated, 
and experimental evidence is brought forward in support of the constitutional formula 
proposed previously {J. Chem. Soc., 1919, 115, 809). An improved method for the 
preparation of cellobiose consists in stirring for five minutes 20 grms. of dried filter- 
paper with 80 c.c. of commercial acetic anhydride (80 to 95 per cent.) containing 
11 c.c. of sulphuric acid, and heating the paste on a bath at 120° C. until, at about 
112° C., the mixture becomes a dark-red, mobile liquid and begins to boil; immedi¬ 
ately the liquid appears to be changing to black it is poured into 1 *5 litres of cold 
water. The pale yellow precipitate of cellobiose oct-acetate, which separates after 
about ten minutes (and which should be soluble in boiling, but not in cold, alcohol), 
is allowed to stand in contact with water for six hours, filtered, washed, and dried 
at 40° C., and then dissolved in boiling 90 per cent, alcohol, the solution filtered hot, 
and the oota-acetate crystallised (m.-pt., 224° to 227° C.; yield, 25 to 35 per cent, of 
cellulose taken). The acetyl groups are removed from the cellobiose oct-acetate by 
alcoholic potassium hydroxide, and the resultant potassium cellobiosate converted to 
cellobiose by treatment with perchloric acid. Cellobiose is hydrolysed by emulsin 
and by oellase, with production of dextrose, but is not hydrolysed by maltase. It is 
not known whether the effect of emulsin is due to the presence of traces of cellase. 
The optical properties of derivatives of lactose and of cellobiose are strikingly 
similar, and it is considered very probable that the linking of the two hexoses in 
each is structurally and stereoohemioally similar. Cellobiose may be regarded m 
gluoose-|8-gluco8ide. p 
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Solubility of Crystalline Substances in Rubber. 6. Bruni. {Oiom. Chvm. 
Ind, AppL^ 1921, 3, 51-53.)—Thermal analysis of the binary systems formed by rubber 
with azobenzene, naphthalene, and p-toluidine shows that the rubber acts toward 
these crystalline compounds as an ordinary solvent, yielding true, saturated solutions, 
supercooling and supersaturation of these readily occurring. That complexes 
between the rubber and the crystalline components of the systems are formed 
is indicated by the pronounced concavity of the composition-temperature curves 
towards the axis of concentration. The molecular condition of the rubber is not 
altered by prolonged heating of the systems. T. H. P. 

INORGANIC ANALYSIS. 

Action of Iodine on Different Metals in the Cold: Process for the 
Detection of the Presence of Chlorine in the Atmosphere. C. Matignon. 

{Compies rend.f 1921, 172, 532-534.)—If a small crystal of iodine be placed on a leaf 
of beaten silver, the latter undergoes conversion into friable silver iodide, the crystal 
becoming surrounded by a yellow circle, the radius of which increases with gradually 
diminishing rapidity. Calculation shows that a sheet of silver 3/x in thickness should 
be completely converted into iodide beneath the iodine in about a second. Other 
metals give somewhat similar results. This phenomenon may be employed to 
indicate the presence of chlorine in the air, the procedure being as follows : On a 
strip of silver leaf 1 cm. wide is placed a thin layer of moistened potassium iodide 
reaching from side to side of the strip, which is used to close an electric circuit. 
When chlorine comes into contact with the iodide, the iodine liberated converts the 
metal into non-conducting silver iodide and thus interrupts the current; if an 
amperemeter be inserted in the circuit, the movement of the needle may serve to 
actuate an alarm. If the width of the rectangle of potassium iodide be 3 mm. and 
the silver leaf be 3/x in thickness and 1 cm. in width, 01 c.c. of chlorine will suffice 
to liberate enough iodine to convert the corresponding surface of the metal into 
iodide. Lead iodide or mercuric iodide may be used in place of potassium iodide, 
and bromine vapour acts appreciably more slowly than chlorine. 

T. H. P. 

Electrometric Titration of Hydriodic Acid and its Use as a Standard in 
Oxidimetry. W. S. Hendrixson. (/. Arner, CJiem. Soc.y 1921, 43, 14-23.)—For 
estimating iodine ion in presence of other halides, a method of electrometric titration 
is used, in presence of an oxidising agent which can be standardised accurately and is 
sufficiently stable and yet sensitive enough to react completely at room temperature 
with hydriodic acid when the two are present in equivalent amounts. These re¬ 
quirements appear to be met by potassium permanganate. A potentiometer is 
employed, consisting of a rheostat having a coil 425 mm. long, made of about 
650 turns of oxidised resistance wire closely contact-wound, and with a resistance 
of 169*45 ohms. A section of square brass beam, accurately graduated in mm., 
carries the sliding contact, and the contact points are narrowed so as to touch only 
two wires at once. Since the voltage of the titration cell never exceeds about 0*8 in 
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these measurements, the calculated resistance, 229 ohms, was added by means of 
a resistance box to the end of the instrument not traversed by the sliding contact. 
This makes the scale virtually 1 m. in lengthy and the value of 1 mm. equals 
approximately 2 millivolts when one storage cell is used as a balance. Calibration 
of the potentiometer without the extension to every 5 cm., together with the results of 
measurements of known voltages, showed that the error was nowhere greater than 
0*4 per cent., while in the region of measurement it would be smaller, and with its 
virtual 1,600 turns of wire still smaller. A damped movable coil galvanometer, with 
rated sensitiveness 106 megohms, was used and was not found too sensitive; with 
this were used the Leeds and l!^orthrup electric lamp and etched scale. The titration 
vessel consisted of a three-necked Woulffs bottle with a hole bored for the tip of the 
burette ; one neck carried the drawn-out tube for the washed carbon dioxide or com¬ 
pressed air for vigorously stirring the solution, and the others the usual calomel 
electrode with a normal potassium chloride solution and the small, bright, platinum 
electrode. By means of this apparatus it is possible to titrate dilute sulphuric acid 
solution of iodine accurately with standard permanganate solution; chloride or 
bromide retards and diminishes in amount the sudden rise in voltage to an extent 
proportional to its concentration, but the presence of chloride in amount at least 
equivalent to the iodide, or one-fourth of this quantity of bromide, is permissible. 
Diohromate and iodate in 0*02 N and 0*05 N solutions may be titrated accurately by 
adding the solution to an excess of iodide in sulphuric acid and titrating the excess 
with permanganate, dichromate showing its theoretical oxidising capacity; silver has 
been determined in the same way. The Jiigh results obtained by Crotogino (Zeitsch. 
anorg, Chem., 1899, 24, 225) in titrating iodide with permanganate are not explain¬ 
able by formation of iodic acid before the end-point was reached. 

T. H. P. 

Use of Spot Reactions in Qualitative Analysis. F. Feigl and R. Stern. 

{Zeitsch, anal. Chem.f 1921, 60, 1-43.)—Tests made by adding a drop of the solution 
under examination to a drop of reagent placed previously on a plate, or, preferably, 
on a piece of filter-paper, are of wide application, and are often more sensitive than 
similar tests carried out in test-tubes. The authors give numerous examples of the 
usefulness of the method in the detection of individual substances and certain 
constituents in mixtures. Reactions of aluminium, uranium, and chromium are 
described, depending on the fact that salts of these metals yield coloured lakes with 
alizarin; manganese hydroxide yields a blue coloration with benzidine acetate 
solution. W. P. S. 

Separation of the Phosphorus from the other Components of Steel. 
R. Arlano. {Gazzetta^ 1921, 51, I., 1-31.)—The methods employed to separate phos* 
phorus from the other constituents of steel are examined, the reactions involved 
being considered with the help of chemical statics and dynamics, and the conditions 
necessary to render this separation complete indicated. Following a discussion 
of the various methods employed for the elimination of the silicon and of the copper, 
arsenic, etc., the acetate method and the different modifications of the phospho- 
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molybdio method for precipitating the phosphorus are examined. In separating the 
silica, 16 c.c. of nitric acid of density 1*2 are used for the treatment of each grm. of 
steel, and, after each evaporation to dryness, the residue is taken up in hydrochloric 
acid of medium concentration. Ammonium phosphomolybdate does not appear to be 
a definite compound, and the ratio of the amount of P 2 O 5 calculated from the weight 
of precipitate found on the basis of Carnot’s formula, P 2 O 5 , 24 Mo 03 , 3 (NHj 20 , 3 H 20 , 
to the amount actually present, depends on the concentration of the molybdic anhy¬ 
dride, the quantity of phosphorus present, the temperature at which the precipitation 
takes place, the duration of the precipitation, stirring during precipitation, the 
nature of the metals present, the volume of the liquid, the nature and amount of the 
acids present, the concentration of the ferric ions, and the proportion of ammonium 
nitrate in the solution (see Jorgensen, Zeltsch, anal, Ghem,, 1907, 370). The con¬ 
ditions favouring the precipitation are as follows: (1) High concentration of the 
molybdic anhydride; this, however, renders the precipitate less pure, so that the 
concentration must be regulated according to the subsequent treatment of the pre¬ 
cipitate. ( 2 ) High temperature, even 100^ C. being advisable provided that the 
arsenic has been previously removed; precipitation for twenty-four hours at the 
ordinary temperature does not yield very accurate results. (3) Stirring of the liquid 
during precipitation. (4) The solutions should be as dilute as possible, especially as 
regards iron. (5) The solution should be either neutral or very strongly acid, 
medium acidity rendering the precipitation incomplete. ( 6 ) The precipitate should 
be washed, not with nitric acid, but with water. (7) The same conditions should 
always be employed. ( 8 ) Addition of ammonium chloride, sulphate, etc., facilitates 
the precipitation and renders it more complete. T. H. P. 

Volumetric Estimation of Arsenious Compounds by Means of Potas¬ 
sium Dichromate. R. Meurice. (Ann, Ghim. anal.^ 1921, 3, 85-86.)—The 
arsenious compound in hydrochloric acid solution is treated with potassium bromide, 
and the mixture then titrated with standardised potassium diohromate solution. 
During the titration a current of air is aspirated through the mixture, and then con¬ 
ducted into a test-tube containing potassium iodide solution and starch; as soon as 
all the arsenious acid has been oxidised, the next drop of dichromate solution added 
liberates bromine, which is carried over with the air into the iodide-starch mixture, 
in which it produces a blue coloration. W. P. S. 

Separation of Tin and Antimony in Hydrochloric Acid Solution by 
Means of Hydrogren Sulphide. G. Luff. (Ghem, Zeit., 1921, 46, 249-251, 
254-255, 274.)—With increasing amounts of concentrated hydrochloric acid, the 
temperature at which precipitation of antimony and tin salts by the treatment of 
their boiling solutions with hydrogen sulphide takes place, is lowered. Thus, with 
8 , 14, and 30 c.c. respectively added to 100 c.c. of solution, the temperatures are 
102 ®, 102 ®, and 95® C. for antimony trisulphide; 102®, 100°, and 80® C. for the 
pentasulphide; and 90® to 95®, 76® to 80°, and 25® 0. for stannic sulphide. The 
depression of the temperature is still more noticeable with ammonium chloride: 
with 36 grms. per 100 c.c., the trisulphide and pentasulphide are precipitated at 78® 
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and 60^^ C. respectively, whilst stannic sulphide does not separate, except after 
standing, even at normal temperature. The effect of varying concentrations of 
hydrochloric acid, wich a fixed amount (16*5 per cent.) of ammonium chloride, on 
the separation of antimony and tin sulphides, has been investigated. Fourteen c.c. 
of hydrochloric acid (sp. gr. 1*193) per 100 c.c. of solution effects the clearest 
separation; the lowest amount to ensure separation is 8 c.c. per 100 c.c., and the 
maximum 35 c.c. per 65 e.o. of solution. Vortmann-Metzers method is satis¬ 
factory for separation of antimonious sulphides, as well as modifications of it with 
8 and 14 c.c. of hydrochloric acid respectively. Sufficiently accurate results are also 
obtained by the Panajotow-Prim method; if the ammonium chloride content 
exceeds 16*5 grms., however, the solution must be cooled in ice, introduction of 
hydrogen sulphide arrested at 20^ C., and the solution filtered at 5° C. 

W. J. W. 

Estimation of Tungsten. G. Fiorentino. (Giorn. Chim. huh Apph, 1921, 
3, 56-58.)—The volumetric estimation of tungstic acid requires (1) a solution 
containing 32*6893 grms. of crystallised lead acetate and about 2 c.c. of acetic acid 
per 2 litres, and (2) a solution containing 7*485 grms. of crystallised ammonium 
molybdate per litre. If the tungstic acid is in the form of dissolved alkali salt, the 
solution, which should not contain excess of alkaline salts, is treated with 8 c.c. of 
concentrated ammonia solution; hydrated tungstic acid, however, is heated gently 
with 25 c.c. of water and 8 to 10 c.c. of concentrated ammonia until solution is 
complete. The solution in either case is diluted to about 200 c.c., acidified with 
acetic acid, then made alkaline to the extent of 1 or 2 drops of ammonia solution, 
and boiled until a litmus paper in the liquid turns wine-red. A measured volume, 
in excess, of the standard lead acetate solution is added to the boiling liquid, with 
continual stirring, boiling being continued until the precipitate becomes pulverulent 
or crystalline. Solution (2) is then added from a burette to the boiling liquid until 
a drop of the latter gives a yellow coloration with a drop of a fresh solution of 
0*1 grm. of tannin in 10 c.c, of water. The volume (usually 0*3 c.c.) of the molybdate 
solution required to produce a distinct yellow coloration with the tannin is determined 
by a blank test on 200 c.c. of water and applied as a correction. The amount of 
WO3 present is calculated by multiplying the amount of lead precipitated by the 
tungstic acid by 1*202. The method is based on the reactions: H2W04-f Pb(C2H302)2, 
3H3O = PbW04 + 2G2H4O3 + 3H,0,and SH^O « 

7 PbMo 04 + 6NH4*C2H302 + 8C2H4O2 + SH^O. 

In the case of an ore or concentrate, 1*5 grm. of the finely powdered material is 
heated to 60° C., and occasionally stirred for an hour with 100 c.c. of concentrated 
hydrochloric acid in a covered beaker. The beaker is then heated more strongly on 
a sand-bath or asbestos card, the liquid being stirred continuously for thirty minutes, 
and then occasionally until reduced to about one-half of its original volume, when it 
is treated with 20 c.c. of nitric acid and evaporated to 25 c.c.; 5 c.c. of nitric acid 
are then added, and the solution evaporated to 15 to 20 c.c., mixed with about 180 c.c. 
of boiling water, left for some hours, and then filtered, the precipitate being washed 
by decantation with 1 per cent, nitric acid. Unless a very exact result is required, 
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the filter and its contents are returned to the beaker and heated gently with 8 to 
10 O.C. of concentrated ammonia solution and 25 c.c. of water, which should dissolve 
all the tungstic acid and leave no undecomposed particles of ore. Either all or an 
aliquot part of this solution, containing about 0*25 grm. of WO3, is treated according 
to the volumetric method described above. When great accuracy is necessary, the 
filter is washed with the mixture of 8 to 10 c.c. of ammonia and 25 c.c. of water into 
the beaker containing the bulk of the precipitate, the liquid being heated gently 
until all the tungsten triozide is dissolved, filtered through the same filter, and the 
latter washed with very dilute ammonia solution. The liquid is then dealt with as 
above, and the residue on the filter dried and calcined at a moderate temperature, 
any tungsten trioxide it contains being estimated by the cinchonine method (see 
below). The acid liquor from the original attack of the ore and from the washing 
should also be concentrated and precipitated with cinchonine, since part of the WO3 
may be hydrolysed and dissolved if too little acid remains when the boiling water 
is added. 

In the cinchonine gravimetric method, 0*5 to 1 grm. of the tungsten ore is 
heated to dull redness with a little wood charcoal, and about 1 grm. of sodium 
hydroxide, previously fused in an iron crucible. The fused mass is cooled and 
dissolved by boiling with water, finally with addition of 4 to 5 grms. of solid 
ammonium carbonate; the liquid is then filtered, the filter washed with very dilute 
sodium hydroxide solution, and the filtrate heated, treated gradually with 30 c.c. of 
concentrated hydrochloric acid, boiled for a few minutes, mixed with 8 to 10 c.c. of 
a solution of 30 grms. of cinchonine in 50 c.c. of concentrated hydrochloric acid and 
250 c.c, of water, and allowed to stand for some hours. It is then passed through 
a filter containing a little pulped filter-paper, the precipitate being washed three or 
four times with dilute cinchonine solution (30 c.c. of the concentrated solution, 30 c.c. 
of concentrated hydrochloric acid, and 1,000 c.c. of water), and once only with cold 
water; the filtrate contains the tin, which may be estimated by the Pearce-Low 
method. The filter is introduced into the original precipitating heaker and heated 
gently, and stirred to break lumps, with 8 to 10 c.c. of ammonia solution and 25 c.c. 
of water, the solution being filtered and the filter washed with hot water containing 
a little ammonia. The filtrate is heated to expel the excess of ammonia, treated at 
once with 2 to 3 drops of hydrochloric acid and 8 to 10 c.c. of the concentrated 
cinchonine solution, and stirred well for some minutes. After one to two hours, the 
liquid is filtered through an ashless filter containing a little pulped filter-paper, and 
the precipitate washed as before with dilute cinchonine solution and once with water, 
dried, ignited in a platinum crucible and weighed as WO3. A small proportion of 
silica sometimes occurs in the precipitate, and this may be expelled by treating the 
precipitate with 1 to 2 drops of dilute sulphuric acid and a little hydrofluoric acid, 
the latter being then driven of^ 1 to 2 drops of nitric acid added, and this and the 
sulphuric acid then expelled by heating. Cinchonine may be recovered from liquors 
containing it by rendering them alkaline with ammonia. T. H. P. 

New Method for Separating Ferric, Chromium, and Aluminium Hydrox¬ 
ides. M. and M. Lemarchands. {Ann, Chim. ancU., 1921, 3 , 86-87.)~The three 
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hydroxides are precipitated together in the usual way, and wsished until free from 
ammonia; the precipitate is then boiled with 10 per cent, sodium hydroxide solution, 
and sodium perborate is added. Ferric hydroxide remains insoluble and is separated 
by filtration, whilst the chromium and aluminium hydroxides pass into solution as 
sodium chromate and sodium aluminate respectively. The filtrate containing these 
two compounds is divided into two parts: in one, the aluminium is precipitated as 
hydroxide by boiling with the addition of an excess of ammonium chloride, and in the 
other portion the chromium is precipitated as lead chromate. W. P. S. 

lodimetric Method for the Estimation of Chromium in Chromite. 
E. Little and J, Costa. (/. Ind, Eng. Chem., 1921, 13, 228-230.)—^The substance is 
fused with sodium peroxide, and the resulting chromate estimated iodimetrioally in 
hydrochloric acid solution, ammonium fluoride being added to prevent interference 
by ferric chloride. The details of the method are as follows : 0*4 grm. of the sample 
is mixed in an iron crucible with 3 grms. of sodium peroxide, the mixture is covered 
with a further 2 grms. of peroxide, then heated at a low red heat for five minutes, 
and fused for fifteen minutes at a higher temperature. After cooling, the fused mass 
is dissolved in 150 c.c. of water, the solution treated with a further 0*5 grm. of 
peroxide, and boiled to decompose the excess of the latter. The solution is then 
cooled, hydrochloric acid is added until the ferric hydroxide has dissolved, and 5 c.c. 
of concentrated acid are introduced for every 100 c.c. of solution. Ammonium 
fluoride is now added until the solution no longer gives a reaction for ferric iron with 
potassium ferrocyanide, an excess of 1 grm. of ammonium fluoride is introduced and, 
after, the addition of 3 grms. of potassium iodide, the liberated iodine is titrated 
with standardised thiosulphate solution. W. P. S. 

Entanglement of Lime and Magnesia by Chromic Oxide Precipitates. 
E. Toporescu. (Comptes rend.^ 1921, 172, 600-602.)—The proportion of lime con¬ 
tained in the chromic oxide precipitated by ammonia solution from a boiling solution 
containing calcium and chromic chlorides tends towards a limit corresponding with 
formation of calcium chromite, CrgOgjSCaO; the lime may be removed by washing 
the precipitate on the filter with boiling 6 per cent, ammonium nitrate solution. 
Similarly, the proportion of magnesia carried down with chromic oxide from a solution 
containing magnesium and chromic sulphates and ammonium chloride is variable 
and, if the liquid be saturated with the ammonium salt, reaches a limit corresponding 
with the formula Cr20g,3MgO; the magnesia is removable by washing the pre¬ 
cipitate several times by decantation with boiling 5 per cent, ammonium nitrate 
solution. T. H. P. 

The Quantitative Estimation of Calcium and Magnesium in Various 
Salt Mixtures. E. Canals. {Bull. Soc. Chim., 1921, 29, 152-158.)—The precipi¬ 
tation of calcium and magnesium as oxalates in ammoniacal and acetic acid solutions 
has been studied. The essential condition for precipitation of lime in the cold in 
presence of magnesium is that a very dilute solution (not more than 1 part in 400) be 
taken. Magnesium is not precipitated with calcium oxalate when the dilution of 
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magnesium is greater than 1:100, and magnesium oxalate can be removed from the 
precipitate by repeated washing with boiling water, in some oases as much as 500 c.c. 
being used. In acetic acid solution the lime can be accurately estimated if the 
concentration is about 1: 700, and the precipitate be well washed with boiling water. 

H. E. 0. 

Removal of Nitrates by Means of Alcohol. R. Schneidewlnd. {Chem. 
and Met, Eng,^ 1921, 24, 22; J. Soc. Chem, Ind,, 1921, 40, 131a.) —Nitric acid and 
nitrates are removed by heating with alcohol and sulphuric acid. For example, 
20 c.c. of nitric acid are diluted with 150 c.c. of water and treated with 15 c.c. of 
sulphuric acid, and when the liquid is nearly boiling 5 c.c. of ethyl alcohol are care> 
fully run in from time to time until nitrous fumes cease to be evolved on adding 
more alcohol. The liquid is boiled until free from alcohol, and is then sufficiently 
free from nitrates not to react with ferrous sulnhate or oxidise hydrogen sulphide. 

R. Q. P. 

Estimation of Nitrous Acid in Mixed and Waste Acids. H. Toussaint. 

(Z. angcw, Cliem.i 1921, 34, 102.)—A Woulff bottle with three necks is used for the 
estimation, through the outer ones of which pass a funnel, and an inlet tube for 
carbon dioxide. Seven hundred c.c. of air-free, distilled water is first placed in the 
bottle, and the air in this is displaced by carbon dioxide. The acid is then introduced 
through the centre neck from a burette, after which a glass tube, 10 cm. long, is fixed 
in the neck by means of a rubber sleeve, so that its lower end is level with the top 
of the Woulff bottle. Potassium iodide solution is run in through the funnel, and the 
mixture is then titrated with ^ or thiosulphate, introduced through the centre 
neck, a stream of carbon dioxide being passed through during the operation, for 
which purpose the inlet tube should have been previously pushed down to the bottom 
of the bottle. Starch solution may be used as indicator if desired. Large amounts 
of ferric oxide in the acid affect the results; the iron must therefore first be removed 
by sodium hydroxide, free from nitrate, and the filtrate subsequently acidified with 
pure sulphuric acid. W. J. W. 

PHYSICAL METHODS, APPARATUS, ETC. 

Electric Oven for Rapid Moisture Estimations. G. L. Spencer. (/. Ind. 
E'ng. Chem,y 1921, 13, 70-72.)—In an electric oven the material is enclosed in a 
crucible, preferably of metal, having a bottom of Monel metal filter cloth. The 
crucible is in close contact with its seat and above an annular channel connecting 
several crucible openings, and is in communication with a vacuum pump or 
ejector, by means of which electrically heated air is drawn through the oven. The 
heating element for the oven is placed inside to prevent loss by radiation ; the tem¬ 
perature is regulated by means of a rheostat, and a time-switch rings a bell at the 
end of the drying period. The apparatus is suitable for drying any substance through 
which air can pass freely, and is especially adaptable to the drying of raw sugar and 
cane bagasse; with these latter materials tests were completed in ten and thirty 
minutes respectively. 'W. J. W. 
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Laboratory Apparatus. G. Ajon. {Oiom, Chim, Ind, Appl, 1921, 3, 
62-63.) — Extractor with Continuous Flow of Liquid, —This consists of a modification 
of the Soxhlet extractor, in which the syphon tube, just after it begins its downward 
eourse, is inserted into a wider tube connected in the ordinary way with the stem of 
the apparatus. Multiple Hot Filter ,—This consists of an elongated, constant-level, 
copper water-bath, which has a number of small holes in the base and corresponding 
larger holes in the lid to take funnels, and is connected by means of two tubes with 
the upper and lower parts of a small boiler, so that continuous circulation of water 
takes place. It is intended especially for the filtration of calcium citrate in analyses 
by Warington’s method. T. H. P. 

Cold Test Apparatus for Oils. G. H. P. Lichthardt. (J. Ind. Eng, Chem., 
1921, 13, 145-146.)—^The apparatus consists of an inclined, galvanised iron refriger¬ 
ator tank, 6x6x6 inches, in which are placed glass tubes of 0 8 inch internal diameter, 
which project appreciably through one side of the tank, and are bent upwards just 
beyond the other side and connected with an air supply. The samples of oil are put 
in the tubes so as to occupy lengths of about 6 inches, and the tank is then filled 
with a freezing mixture of acetone and carbon dioxide snow. The temperature at 
which, under an air-pressure of 16 inches of water, the oil becomes solid and fails to 
move is noted, after which the temperature is allowed to rise slowly, readings being 
taken at short, fixed intervals. The temperature at which the oil appears in the pro¬ 
jecting portions of the tubes is then taken as the “ cold test.” W. J. W. 

Melting-Point Apparatus. F. Friedrichs. (Zcitsch, angew, Chcm,, 1921, 
34, 61.)—An apparatus for melting-point determinations consists of an outer glass 
vessel containing the heating liquid, and an inner one surrounding the thermometer, 
which serves to eliminate the error due to lag. Both vessels are oval in shape, but 
have flattened front and back surfaces, which enable microscopical readings to be 
made without interference due to curvature of the glass. Tubular extensions, fused 
obliquely into the base of the outer vessel, admit of the melting-point tubes being 
placed in position through openings in the inner vessel without removal of the 
thermometer. W. J. W. 

Determination of Boiling-Point of Minute Quantities of Substances. 
V. Arreguine. {An7i, Chim, analyte 1921, 3, 40-49.)—The method, which is similar 
in principle to that of Schleiermacher, is based on the vapour tension of the substance, 
and can be employed in cases where only a few mgrms. of material are available. 
The apparatus consists of a test-tube about 80 to 85 mm. in length and 9 mm. in 
diameter, which is half-filled with mercury, and a piece of open tubing (about 5 mm. 
in diameter) is selected of such bore that when immersed in the mercury the 
meniscus in the open tube is level with that in the test-tube, thus eliminating error 
due to capillarity. One end of the open tube is then sealed and blown into a small 
bulb, so that it fits inside the test-tube, leaving an annular space of 0*5 to 1 mm., and 
the tube is out to a length of about 62 mm. For the determination of boiling-points, 
the inner tube is filled with mercury to within about 1 mm. of the top ; a ixop of 
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the liquid is then added, preoautions being taken {e,g^ gentle heating) to eliminate 
air from the tube and its contents. In the case of solids, a small quantity of the 
substance is melted in the bulb and solidified by cooling before filling the tube with 
mercury. The filled tube is inverted and placed inside the test-tube, the open end 
being submerged below a short column of mercury in the test-tube. The inner tube 
is then fixed in position by filling the space in the test-tube above it with glass beads, 
and covering with a metal cap clipped over the rim of the test-tube. The test-tube, 
with its inner tube, is then fixed near a thermometer in a bath, which is heated as 
evenly as possible ; on raising the temperature, the point at which the meniscus of 
the mercury in the inner tube containing the substance is level with that in the 
test-tube is taken as the boiling-point. The chief difficulty of operation is that due 
to local inequalities in temperature of the heating bath. The method only yields 
approximate results, and is unsuitable for substances boiling above 210® to 220® G., 
owing to errors produced by the vapour pressure of the mercury; fusible alloys were 
found to be unsuitable as substitutes for mercury. Formulas are quoted for the cor¬ 
rection of errors due to the vapour tension of the mercury and to excess of liquid 
above the mercury in the inner tube. The following figures were obtained without 
corrections: Water, 99*6°; carbon disulphide, 46°; ethyl alcohol, 78*1°; ether, 
34*96°; aniline, 180*3°, 183*6°; acetone, 55*8°; and monobrombenzene, 163° C. 
The calculated corrections for a column of 1 mm. of liquid above the mercury in tube 
were generally very small (0*001° to 0*006° C,) and therefore negligible. The follow¬ 
ing corrections were calculated for the vapour tension of mercury: With water, 
0*016°; with carbon disulphide, 0*001°; with alcohol, 0*006°; with monobrom 
benzene, 0*17°; with aniline, 0*64° C. E. G. P. 


Determination of the Flash Points of Mixtures of Air and Benzine. 
W. Reinders. {Chem, Weekbladj 1921, 18, 167-159.)—An apparatus for determining 
the maximum and minimum flash points of air saturated with benzine vapour 
consists of a glass tube of 36 cm. length and 2 cm. diameter, having two platinum 
wires fused into the top part, and terminating at its upper end in a narrow tube with 
funnel and tap. It is surrounded for the greater part of its length by a glass water- 
jacket, provided with stirrer and thermometer, and is connected by rubber tubing with 
a levelling tube. The tube is first filled with water, after which, by manipulation of 
the levelling tube, a layer of about 10 cm. of benzine and a few cubic centimetres of 
air are introduced. The water in the jacket is brought to any desired temperature, and 
the apparatus is allowed to stand for five minutes to ensure saturation of the air with 
benzine vapour. An electric spark is then passed through the mixture. For deter¬ 
minations at temperatures below 0° C., the jacket is filled with a freezing mixture, 
and the benzine layer must fill the whole portion of the tube which is enclosed in the 
jacket, or alternatively, the water below the benzine layer must be superseded by a 
saturated salt solution. Results obtained with various benzine fractions are tabu¬ 
lated. The boiling-points of the fractions themselves may vary between wide limits, 
and consequently afford but little information as to the volatility of the benzine; a 
specific gravity determination must therefore be made. W. J. W. 
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Sxjperimental Data and Balance for Fixing* the Exposure to X-Rays 
in Radiogrraphy and Radiotherapy. F. Hiramond de Laroquette and 
S. Hillot. {Gomjptes rend., 1921, 172, 525-527.)-—The results obtained by the authors 
do not confirm the proportionality of the chemical or biological effect of X-rays to the 
square of the voltage, or to the square of the spark-length. Tests made with various 
forms of tubes and apparatus show, indeed, that for purposes of calculation it is 
preferable to retain the degree element B, and to measure this directly with a radio- 
chromometer, and not by the spark-length, the variations in the two cases being 
sometimes discordant. When the radiation increases by 1 B unit, the effect produced 
superficially and in depth increases on the average by about 33 per cent, between 4 B 
and 7 B, The absorption of X-rays by different soft tissues, such as skin, fat, and 
muscle, is virtually the same, aluminium exhibiting a tenfold greater coefficient of 
absorption; theoretically, the aluminium used for filtration in radiotherapy should 
not be more than 3 mm. in thickness. For the various factors involved in the 
calculations, graphic scales have been constructed, these being arranged on a plate 
oscillating about a horizontal axis. Equal weights are placed on the scales at the 
graduations corresponding with the data fitting the particular case, a similar weight 
being then moved along the scale of the unknown factor until equilibrium is estab¬ 
lished. The different formulae, being calculable by means of logarithms, may thus 
be transformed into equilibrium equations; By this means it is possible to determine 
instantly the necessary exposure for any radiographic or radiotherapeutio case, to 
make any combination by varying the current and voltage, the distance of the tube 
and the thickness of the filter, and by interposing a screen, and also to ascertain in 
Holzknecht units (H) the quantity of the incident radiation and also that which is 
absorbed and thus acts at any particular depth in the tissues. T. H. P. 


^ ^ ^ ^ •fr 

REVIEWS. 

KlilQuiLiBEB DEB SuBBTANCBS H^TiiROGENES. Abridged accouut by Willard Gibbs, 
translated by G. Matibsb, with complete explanatory notes. Pp. 102. Paris; 
Gauthier, Villars et Cie. 1919. Price 3 fr. 50, plus 50 per cent. 

The well-known treatise of Gibbs on heterogeneous equilibrium has already been 
translated into French, but it is difficult for the non-mathematical reader to under¬ 
stand the abstract manner in which the subject is expounded. In 1878, in the Soientijio 
American, Gibbs pubb'shed an abbreviated account of the essentials of his theory of 
heterogeneous equilibrium and set out the principal formulae. The present volume 
is an exact translation of Gibbs's synopsis, together with notes by the translator 
explaining the derivation and application of the formulae given in the text. 

The book is addressed to those who have not the mathematical equipment 
necessary to understand the larger treatise and to those who, having mastered the 
large work, wish to summarise and retain the principal propositions. The notes are 
very full tod clear, and should enable the reader, who is possessed of the necessary 
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quantum of mathematios which is essential for the understanding of modern physical 
chemistry, readily to grasp the fundamental theory of heterogeneous equilibrium. 

H. E. Cox. 

PuBiiio Health Chemical Analysis. By Bobebt C. Frederick and Aquila 
Forster. Pp. 284 and Appendix. London: Constable and Co. Price 21s. 

The subject-matter of this excellently printed volume includes the analysis of 
air, water, sewage, and trade effluents, most of the ordinary foods, condiments, and 
drinks, disinfectants, soaps, and rag flock, and as the whole ground is covered within 
the compass of 286 pages, it will be obvious that the authors have had to exercise 
both discrimination and restraint. Only in relatively few oases could alternative 
methods be included, and much discussion of theoretical principles could not be 
expected. 

In spite of these limitations the authors have acquitted themselves well, and have 
produced a volume which is essentially practical and extremely clearly written. 

Judging from its title the book is intended mainly for those preparing for the 
Diploma of Public Health, and if this be so it will account for the relatively large 
amount of space devoted to the analyses of air and water, which between them 
occupy nearly one-third of the total number of pages. It may, perhaps, also account 
for the insertion of an introductory chapter, describing the fundamental operations of 
analysis, weighing and measuring, the care of platinum dishes, the use and prepara¬ 
tion of normal solutions, etc. Except for the revolutionary recommendation that 
** small quantities of infusible precipitates, such as barium sulphate, should be 
weighed direct on the pan of the balance,** no exception can be taken to the instruc¬ 
tions given, but surely they should be quite unnecessary for those competent to 
undertake the wide range of analytical operations described. 

In dealing with the examination of air, the writers seem to have been carried 
away by their partiality for the Haldane apparatus, to which some twenty pages are 
allotted, and undue space is given to the relatively simple determination of carbonic 
acid. Haldane’s haemoglobin method for the determination of carbon monoxide 
is a dangerous one to put into the hands of any but experts. It sounds delightfully 
simple, but only the happy possessors of a retina extremely sensitive to the red end 
of the spectrum can hope to apply it with any chance of success. The authors 
warn the reader that experience is required, but unless the eyes of the operator 
possess the requisite red sensitiveness no amount of experience will suffice. 

The chapter on water is commendably full, and a series of fourteen typical 
analyses of waters from various sources, with appropriate criticisms of the results, 
will be of considerable help to the beginner. 

An alternative to the phenol-sulphonic acid method for the determination of 
nitrates might with advantage have been given, and the recommendation to evaporate 
6,000 c.c. of the water to dryness for the estimation of the silica and the ordinary 
bases is obviously a counsel of perfection which it would be very inconvenient to 
follow. 

The section on milk and milk products is well up to date, but with regard to matters 
of detail the writers here again show a tendency towards the academic, and the 
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procedure recommended is often unnecessarily laborious and expensive. The 
determination of total solids in milk by weighing 10 c.c. into large platinum dishes, 
each containing 3^ inches of platinum wire (to break up the skin that forms on 
heating) would hardly commend itself to the busy practitioner in these hard times. 
The omission of such an accurate, simple, and widely applicable method as that of 
Gottlieb for the determination of fat is to be regretted even though the Adams, 
Werner-Schmidt maceration and two centrifugal processes are described. 

Another rather more serious omission is the failure to mention the use of 
powdered pumice in the Beichert-Polenske process, as the employment of broken 
porcelain, which the authors recommend, might seriously vitiate the results. 

To the other articles of food, etc., less space is allotted, but there is a chapter on 
the general methods of examination of sugars, which on the whole is very thorough 
and systematic, and the treatment of the problem of the analysis of mixtures of 
various sugars is much in advance of what is found in much more pretentious works. 
There are, however, one or two statements of a misleading or otherwise objectionable 
character to which attention should be drawn. The Glerget formula (for an angular 

degree instrument) is given as S = 95 ^^ where D is stated to be the “ angular 

deviation” of 1 dom. of the solution after inversion. The expression of the 
algebraical sum of the readings before and after inversion by the single symbol D, 
coupled with the ambiguous term ** angular deviation,” might easily mislead the 
unwary, although the matter is more clearly stated on a later page. The verbal 
epicure would also be shocked by the use of the term negative rotation ” to signify 
IsBVO-rotation, and of the objectionable word “ opticity ” for rotatory power. 

The statement that in the manufacture of beer the malt is digested with water 
for two or three hours at 30^ G. is not in accordance with facts, as the temperature 
usually ranges between 61° and 68 ° G, 

In the case of tea and pepper the student is told to determine the f bre by acid 
treatment alone; under Gocoa the fibre is not mentioned at all. 

In dealing with the Marsh-Berzelius process no precautions are recommended 
to secure the sensitiveness of the zinc. It is to be regretted that no reference is 
made to the much simpler and now official Gutzeit process. 

The illustrations are excellent and to the point, but the photomicrographs of 
starches, condiments, etc., suffer from an unnecessarily high magnification, and, as is 
generally the case, hardly justify their existence and are quite unnecessary if, as 
should be the case, authentic specimens of the substances are examined. 

There are very few misprints, the arrangement and general style of the volume 
is excellent, and taken as a whole the work is a credit to authors and publisher alike. 

C. H. Gbibb. 

Daiby Ghemistby: A Pbactical Handbook fob Daiby Ghemists and Othebs 
HAVING Gontbol OF Daibies. By Hbnby Dboop Richmond, F.I.G. Third 
Edition, Revised and Reset. London: Gharles Griffin and Go., Ltd. 1920. 
Price 26s. 

The last edition of this standard work was published in 1915, and the appear¬ 
ance of a new edition in such a comparatively short period as five years indicates 
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the value of the book. The general plan of the book remains the same, but 
advantage has been taken of the present revision to collect scattered items into the 
|»art allocated to the particular subject and to rearrange other details in a more 
tseful order. 

The book is now divided into three parts dealing respectively with the Con¬ 
stituents of Milk, the Analysis of Milk and Milk Products, and Technical Applica¬ 
tions. Each of these parts is full of information, the latest researches have been 
included, and new work appearing while the book was in the press is given in 
addenda. 

An improvement, which adds greatly to convenience in using the book, is the 
elimination of the cumbersome folding tables, these being now incorporated in the text. 

One or two of the illustrations are poor, particularly those showing the lacto¬ 
meter (p. 75) and butter and margarine under polarised light (p. 270), and those 
who are desirous of seeking further information on any point will possibly regret 
that all references to literature are omitted from the text. 

Mr. Richmond is to be congratulated in that he has improved a book which had 
already a world-wide reputation as a standard. In addition to dairy chemists, food 
analysts in general will find the book to be a valuable addition to their libraries. 

W. P. Skertchly. 

Rapid Methods for the Chemicaii Analysis of Special Steels, Steel-Making 
Alloys, their Ores, and Graphites. By C. M. Johnson. Third Edition. 
Pp. xi -f 552. New York: John Wiley and Sons; London: Chapman 
and Hall. 1920. Price 36s. net. 

The first edition, numbering 221 pages, was reviewed by L. Archbutt in the 
Analyst of 1909, p. 252 ; in the present work the increase of the text matter over the 
second edition represents more than 100 pages. The processes described for testing 
special steels and steel-making alloys are the result of the practical experience 
of a steel works chemist; as such they should prove a valuable guide to other 
analysts working in this field, and a careful perusal of the book will disclose a 
number of helpful suggestions. The same cannot always be said of the processes 
recommended for analysing ores of the elements which enter into the composition of 
special steels. In this class of work many of the methods used by the author are 
laboursome, involved, and anything but “ rapid." To take one example, that of wolfra¬ 
mite : the decomposition by strong hydrochloric acid of the ore ground to the finest 
flour ” requires far less than six hqurs, whilst the use of a double filter and addition 
of a three-quarter' inch ball of filter pulp ” to the tungstic acid to hasten filtration 
and secure a perfect washing ” are not only unnecessary, but even detrimental in this 
case. The excess of filter pulp containing the tungstic acid from 1 grm. of ore 
must be given ** not less than sixty washings *’ to remove the potassium salts derived 
&om the chlorate, which is used as an oxidiser. Nitric acid would answer just as 
well without introducing any fixed constituents. 

The author next commits what the reviewer regards as an error of judgment 
in igniting the impure precipitate and weighing it as WO 3 plus some FogOs, AI 3 O 3 , 
SnOn MujOi, CaO, TajOj, Nbj 05 , SiOj,” and then 
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evaporating with hydrofluoric acid to eliminate silica even if it reaches “from 
80 to 60 per cent., as it often does in unconcentrated ores and slimes incidentally, 
the aqua regia method does not give good results with low-grade ores. Considering 
that the bulk of such silica is usually present in the form of quartz, which is not 
easily attacked and volatilised, it would be far wiser to eliminate it before ignition— 
by dissolving the tungstic acid in ammonia. The tungstic acid is then weighed, 
fused, and submitted to a series of manipulations the object of which is to extract 
and weigh the impurities, tungstic acid being found by difference. Removal of the 
impurities followed by direct weighing of the purified tungstic acid appeals to the writer 
as being more rapid and reliable. For the quick and accurate estimation of tin in 
tungsten ores, the author would be well advised to refer to and adopt PowelPs excellent 
method (/. Soc. Chem. Ind,^ 1918, 37, 285t). Arsenic is determined in tungsten 
ores weighing as pentasulphide; a volumetric method would be preferable for 
speed and accuracy. 

On p. 197 iron is titrated in presence of titanium after reduction with zinc, 
though on p. 52 this is rightly stated to be inadmissible. In the analysis of crude 
zirconia the precipitate obtained by sodium phosphate and washed “ at least sixty 
times with water ” is described as “ pure phosphate of zirconium.'' This can hardly 
be the case unless zirconium is precipitated by ammonium phosphate from a 
solution free from alkalies, and the precipitate washed with ammonium nitrate solu> 
tion ; on ignition it yields pyrophosphate, ZrO| factor 0*4632 (Lundell and Knowles, 
/. Amer. Chem, Soc.y 1919, 41, 1801). A general criticism must be directed against 
the author’s habit of washing a precipitate forty, sixty, or even eighty times. 

The book is characterised by lack of systematic arrangement and a wealth of 
minute instructions: the more or less detailed description of the precipitation of 
molybdenum sulphide occurs more than ten times. In every case the sulphide is 
roasted to trioxide, which is weighed, whilst the more reliable estimation as lead 
molybdate is described once as a check method. 

Misprints and errors in the text are not infrequent; the author's style is often 
careless and distinctly Transatlantic— e,g,^ *Hhe crucible is attacked some by the 
niter ” (p. 327). The following quaint direction is worth remembering in case of a 
sudden shortage of litmus paper; “ Wash . . . until the outside of the filter has no 
sour taste, especially along the double thickness " (p. 319). 

The index is rather poor, the references under each letter not being arranged 
alphabetically. 

In short, the book contains much that is of value, but in a crude state. It 
would be greatly improved by extensive excision and careful revision. 

W. E. SCHOEIiLBR. 

Recovery of Nitrate from Chilean Caliche. By A. W. Allen. Pp. xvi + 50. 

London: Charles Griffin and Co., Ltd. Price 6s. net. 

In a preface the author points out that, although the Shanks system of caliche 
treatment has effected notable economies in the Chilean nitrate industry, its inefficiency 
is manifesting itself more and more as the richer deposits become exhausted, since 
it cannot be successfully applied for the recovery of nitrate from low grade caliche 
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wid waste products (ripio). Elstimates of the latter in numerous dumps vary 
between 100,000,000 and 150,000,000 tons^ whilst the quantity of the former probably 
exceeds a billion tons. The fact is emphasised that only by successful and economical 
treatment of these at present valueless products can the nitrate industry be placed on 
a secure footing and enabled to compete with the steadily progressing synthetic 
processes for production of nitrogen compounds; nevertheless, the present position 
of the latter industry tends to negative the author’s implied denial on p. 19 of 
its commercial feasibility. In the first part of this volume the Shanks process is 
described; its defects are said to be: high loss of nitrate in ripio and borra, high 
cost of operation and heavy overhead charges, excessive labour requirements, and 
inaccurate accounting of yields. The latter part of the book deals with the new 
Allen extraction process, which is briefiy described. Its advantages are: even 
percolation on account of homogeneity of the charge, improved and shorter treatment, 
better displacement and more rapid solution, possibility of recovery of nitrate from 
waste products, and an increased yield up to 90 to 95 per cent. Alternative methods 
for evaporation and crystallisation are also discussed. The information is clearly 
conveyed and a glossary of Spanish terms forms a useful guide, but the index 
might, with advantage, be reconstructed. The book should serve to call fresh atten¬ 
tion to the imperative necessity for improved methods in treating caliche, whilst, at 
the same time, the lines along which development should proceed are indicated. 

W. J. Weight. 


A Dictionaky of Applied Chbmistey. Volume I.: A to Calcium, by Sib Edwabd 
Thokpe, C.B., F.R.S., assisted by eminent contributors. New and revised 
edition, 1921. London: Longmans, Green and Co. Price 60s. net. 

It is clearly impossible for a reviewer to comment adequately on all the sections 
of such a comprehensive and authoritative treatise as Thorpe’s “ Dictionary of Applied 
Chemistry, The names of the various writers and the established reputation of the 
book are sufficient guarantee of its general excellence. 

The new edition is a distinct improvement on the last (1912) edition, and 
contains so much new matter that it is proposed to issue six or seven volumes 
instead of five; the scale of the revision and enlargement may be judged by the 
expansion of A to Calcium from 614 to 752 pages. Several articles have dis¬ 
appeared or been transferred to other headings in later volumes and a number of new 
ones included; the whole is brought up to date so far as is possible in so large a work. 
References to literature are up to 1919, and atomic weights are those of 1920. Paper 
and binding are of similar good quality to the 1912 edition. 

The article on Acetic Acid and Vinegar manufacture has been rewritten by 
0. A. Mitchell, and indicates a notable advance in this industry. A few obsolete 
passages, however, have escaped excision; thus on page 21 it is remarked 
that perry and crab-apple vinegar are used in Wales and Monmouthshire; no 
evidence of this has been observed by the writers in recent years. 

Under Acetone details of the new catalytic processes are not given for reasons, 
stated in the Preface, of inexpediency. 
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Some of the articles are not so up to date as others. The section on Aoidimetry 
ap^ars to the reviewers to be lacking in this respect; references are only to 1915 
ana the portion dealing with indicators does not give their [H*] ranges arid 
exponents. A table of the [H.] values at which the colour changes would be mott 
tlselnl, much more so than the rather old-fashioned table on page 69. The biblio- 
graphy under Indicators should certainly include Prideaux^s excellent book on the 
theory and use of indicators; similarly the general references (p. 64) should bo morO 
recent and include the 1911 edition of “ Sutton.” 

Under Alkaloids a new article appears by Barger incorporating part of the 
a^icle on Vegeto-Alkaloids of the 1912 edition with a general account of this group 

substances. The article on Aluminium has been extended, but it is singular that 
no mention is made of the phosphate method of estimation, although the hydroxide 
described. On page 171 there occurs a reproduction of the 1912 
edition of the misspelling of Le Chatelier’s name. 

The section on Analysis, like that on Acidimetry, is not sufficiently revised; 
re erences are to old editions of well-known textbooks. Mellor*s textbook of 
quantitative analysis is not included in the bibliography. Under Assaying three 
gures of commonplace implements have been deleted and more valuable information 
inserted, but the section on the assaying of coal is so sketchy as to be of little value; 

^ e determination of calorific power by mixture with potassium chlorate and nitrate 
in Thompsons calorimeter is obsolete; this subject might well be left for adequate 
treatment in a later volume under Fuel. 

The subject of radioactive constituents of the atmosphere has progressed 
considerably of recent years, so that the article containing only references to 1909 is 
not quite worthy of a 1921 edition. 

There is a valuable and excellent fourteen-page addendum to the article on 
Balance, dealing with highly refined weighing and discussing all factors affecting this 
rather difficult matter; various types of micro-balance are clearly explained. 

It may surprise many readers to find an account of the solution usually known 
as Pehling's described and discussed in detail under BarreswiPs name. However 
accurate it may be to ascribe this solution to Barreswil, it is so long associated with 
Fehling s name that such change is rather startling. 

The section on Boiler Incrustations, by Brame, is new and that on Brewing, by 
8tem, 18 much condensed, so that we now have a short and concise article which is 
highly desirable for a subject which for adequate treatment requires several volumes 
of its own. The numerous references to literature will enable a reader readily to 
obtain supplementary information on any desired point. 

The work as a whole is beyond criticism, and the new edition deserves a plaoe 
on the bookshelf of every technical chemist; there are remarkably few typographical 
errors, and great care has evidently been taken by the Editor. Of the many refer¬ 
ences turned up by the reviewers, taken at random, not one was found incorrect. 

G. E. Thompson. 

H. E. Cox. 
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Tbohshcal Chemists’ Pocket Book. By Bobbbt Ensoll. London: E. and F. N« 
Spon, Ltd. Price 8s. 6d. net. 

The one hundred and ninety pages of this book oontain an immense amount of 
material useful to technical chemists, metallurgists, and chemical engineers, the aim 
of the author being to produce a complementary volume to the well-known ‘‘ Bay ley’s 
Chemists Pocket-Book.” The greater part of the information is given in tabular form 
and the scope of the work may be judged from the following selection of subjects 
taken from the contents: Weights, areas, etc., calibration of storage tanks, combus¬ 
tion data, furnace construction, fuel consumption, boilers, properties of metals, 
strength of materials, alloys, thermal and electrical conductivities, specific gravities 
of solutions, metals, solids, etc., compression of gases, fuse wires, injurious effects of 
various gases, and typical analyses. 

The tables giving the strength of alcoholic solutions from the specific gravities 
do not show a greater alcoholic strength than 42*18 per cent, by weight, and would be 
of enhanced value if they were extended to include stronger alcoholic solutions. 

Beferences to literature are up to date and but few errors have been noticed in 
the text. The name “ Inchley at the bottom of page 63 should be “ Hinchley 
on page 124 the expression “ < 99 ” under the heading of tin should be “ > 99.” 

The book will be found extremely useful for reference, whether it is carried in 
the pocket or used on the table or bench, but it is a pity that the paper is not of 
better quality, as this affects the clearness of the printing. 

W. P. Skertchly. 


^ ^ 4 ^ 

MINISTRY OF HEALTH. 

REPORT OF THE DEPARTMENTAB COMMITTEE ON THE CONTROL 
OF CERTAIN THERAPEUTIC SUBSTANCES, 1921 (Cmd. 1156). 

The substances included in the terms of reference were classified into three groups : 
(^) Bodies described in the U.S. Regulations of 1919 as “biologic products,” 
— i.e., vaccines, sera, toxins, antitoxins, and analogous products. (B) Synthetic 
remedies, such as salvarsan and its analogues. (C) Substances corresponding more 
nearly with the popular definition of ordinary “ drugs *’—c.^., preparations of 
digitalis, strophanthus, squill, ergot, cannabis indica, pituitary gland, etc. 

An account is given of the present position as regards standardisation and 
control of substances which cannot be adequately tested by direct chemical means, 
together with an outline of the systems of control adopted in U.S.A. and Germany. 

Evidence was given before the Committee by scientific authorities and repre¬ 
sentatives of commercial and manufacturing interests, and the following is a 
summary of the principal recommendations based upon this evidence : 

(a) That therapeutic substances which cannot be tested adequately by chemical 

means should be subject to supervision and control. 

(b) That the Controlling Authority should be the Committee of the Privy 

Council which was appointed by an Order in Council dated 11th March, 

1920, under powers conferred by the Ministry of Health Act, 1919. 
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(c) That the Controlling Authority should be assisted by an Advisory Com¬ 
mittee which might consist of members nominated by the Minister of 
Health, the Secretary for Scotland, the Chief Secretary for Ireland, the 
Naval and Military Authorities, the General Medical Council, the Medical 
Besearcb Council, and the Pharmaceutical Society. 

{d) That there should be a Central Laboratory under Government control, 
wherein standards would be prepared and maintained, research carried 
out in connection therewith, and tests made to ascertain that the 
products issued by manufacturers conform with the standards laid down. 
The Medical Eesearch Council, who already possess the requisite 
organisation, should be responsible for this Central Laboratory. 

(c) That the method of control should include the licensing of manufacturers, 
inspection of their plant, premises, and processes, and the testing of the 
finished products. 

(/) That, with certain exceptions, testing by the Central Laboratory should be 
confined to samples taken from makers’ stocks or bought in the open 
market, leaving to the manufacturers the primary responsibility for 
securing that the products conform with the proscribed standards and 
tests. That power should, however, be taken to require a manufacturer 
to submit for central testing, for a stated period, samples of every batch 
of a substance made. 

(g) That power should be taken to inspect all premises where the substances are 

made and the several processes of their manufacture, but that in the case 
of salvarsan and its analogues (Group B) and of the galenical and other 
preparations which we have classified as Group C, inspection should 
ordinarily be confined to the records and methods of biological testing, 
and, when necessary, to the filling and sealing of the containers. 

(h) That products made abroad should be subject to restrictions similar to 

those applying to products made in the United Kingdom, and that 
licences should be granted to approved manufacturers based upon a 
preliminary inspection of plant, premises and processes, and testing of 
samples. In addition, steps should be taken to ensure that each con¬ 
signment attains the standards laid down for similar products of home 
manufacture. # 
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THE ANALYST. 

PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 


An Ordinary Meeting of the Society was held on Wednesday, May 4, 1921, in the 
Chemical Society’s Rooms, Burlington House. The President, Mr. Alfred Smetham, 
was in the Chair. 

Certificates were read for the first time in favour of Messrs. W. N. Stokoe, B.Sc., 

A. I.C., and J. F, F. Rowland. Certificates were read for the second time in favour 
of Messrs. William Ellard Woolcott and Thomas Henry Pope, B.Sc., F.I.C. 

Messrs. Percy Nicholas Mould and Walter Joseph Wright, F.I.C., wera elected 
Members of the Society. 

The following papers were read: “ Detection and Estimation of Illipe Nut Fat used 
as a Substitute for Cacao Butter,” by Francis G. H. Tate, F.I.C., and John W. Pooley, 

B. Sc., A.I.C.; “Notes and Demonstration on Apparatus for determining Hydrogen 
Ion Concentration,” by G. W. Monier-Williams, O.B.E., M.C., M.A., F.I.C.; “A 
Note on the * Oil’ of Oats,” by Ernest Paul, B.Sc., A.I.C.; and “Estimation of 
Potassium in presence of Sodium, Magnesium, Sulphates, and Phosphates,” by 
H. Atkinson, B.A., A.I.C. 


^ 'I* 

DETECTION AND ESTIMATION OF ILLIP^ BUTTER USED AS SUBSTITUTE 

FOR CACAO BUTTER. 

By FRANCIS G. H. TATE, F.I.C.^ and JOHN W. POOLEY, B.Sc., A.I.C. 

’ {Bead at the Meeting^ May 4, 1921.) 

Thb identification and approximate estimation of certain off the fats used in the 
cheaper forms of chocolate present little difficulty, and these fats are easily identified 
by generally accepted methods and data provided in the leading textbooks. 

The fat known commercially as illipe butter, however, appears not to have 
received that consideration which its extensive use and close similarity to cacao 
butter demand. In the state in which it is usually offered for sale, this fat can be 
distinguished from cacao butter by the absence of the typical smell of the latter and 
by its green colour. 

It has, however, generally been considered impossible to detect with certainty 
the presence of illip^ butter when mixed, even in appreciable quantity, with cacao 
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butte?! and it became of great importance to investigate the physical and chemical 
features of these two fats. For this purpose a number of samples were obtained 
from widely different sources. 

The following properties were considered: Specific gravity at 60®/15*6° C., and 
at 0., coeflBcient of expansion, viscosity, melting-point, iodine value (Wijs), 

refraction (Zeiss), saponification equivalent, mean molecular weight of fatly 

acids, melting-point of free fatty acids, and titre test on fatty acids. 

The methods throughout were adopted having in view the fact that the data 
obtained would be used under the ordinary routine conditions of a laboratory, and 
that the refined methods sometimes adopted in research would not always be 
possible. 

It was obvious from the figures obtained that the coefiicientB of expansion were 
so close as not to form a good basis for comparison. The viscosity was determined 
at 60® C. in Eedwood’s instrument. A few readings were taken at 95® C. to establish 
the “ viscosity temperature slopes,” but the latter proving to be practically identical 
for the two fats, this investigation was not pursued. 

Meltmg’-Point. —The following method was adopted: A porcelain crucible 
.containing mercury was placed on a wire gauze over a very small flame, the 
thermometer being suspended therein with the bulb fully immersed. A shaving of 
fat was placed upon the surface of the mercury, and the temperature raised gradually, 
at the rate of not more than one degree per minute. The reading was taken when 
the first signs of transparency were observed on the shaving. Before being finally 
adopted this method was tested by the work of three different observers, two of 
whom had no knowledge of the object of the investigation. The results confirmed 
our opinion that the personal factor could be ignored. 

The Saponification Equivalent was determined in the usual manner. It was 
found, however, that the value of cacao butter and illip6 butter covered almost 
identical ranges, but under the ordinary working conditions of the laboratory con¬ 
sistent results could not be obtained. It was therefore decided to reserve this 
constant for further investigation if considered desirable. 

Fatty Acids, —The fatty acids were prepared by heating 10 grms, of the fat in a 
porcelain basin with 50 c.c. of alcoholic potassium hydroxide solution (40 grms. per 
litre) until the resulting soap became pasty. It was then dissolved in hot water, and 
the solution boiled and acidified with dilute sulphuric acid. The fatty acids were 
washed by boiling with water until free from sulphuric acid, and then dried and 
submitted to the folloiring tests: 

Melting-Point, —The method adopted for the fats was used. 

Mean Molecular This was estimated by titration against ^ alkali, 

phenolphthalein being used as indicator. As might be anticipated, the objection 
inherent in the saponification test applied equally to this test, and it was accordingly 
rejected. A summary of the observations is appended: 

Cacao Butter, —(12 observations): Minimum reading, 272’6; maximum reading, 
296*0; average reading, 280*5; and mean reading, 284*3. 

Illipi Butter, —(8 observations): Minimum reading, 269*4 ; maximum reading 
296‘7; average reading, 277*6; and mean reading, 282*5. 
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Table A. —Cacao Butter. 


Specific 
Gravity at 

60® C. 

Specific 
Gravity at 

99® a 

Viacoaity at 
60® C, 

Melting- 

point, 

® 0. 

Iodine 

Value. 

Melting- 
point of Fatty 
Acids, ® C. 

Refraction 

wv. 

A. 0-8829 

0-8581 

101-3 

30-2 

85-2 

48-5 

1-4568 

B. 0-8824 

0-8579 

100-7 

30-6 

40-1 

48-8 

1-4569 

C. 0-8823 

0-8575 

99-1 

31-0 

35-8 

48-1 

1-4569 

D. 0-8826 

0-8575 

100-4 

31-0 

35-0 

48-3 

1-4569 

E. 0-8825 

0-8575 

99-1 

30-7 

37-5 

484 

1-4569 

P. 0-8826 

0-8576 

100-3 

312 

36-1 

47-7 

1-4569 

G. 0-8824 

0-8572 

100-3 

30-9 

35-6 

48*5 

1-4570 

H. 0-8824 

0-8573 

99-3 1 

30-9 

34-9 

48-0 

1-4568 

I. 0-8824 

0-8574 

99-9 1 

30-6 

36-4 

48-5 

1-4570 

J. 0-8823 

0-8573 

99-7 i 

i 81-2 

34-6 

49*2 

1-4570 

K. 0-8824 

0-8574 

99-8 : 

: 81-1 

35-1 

48-6 I 

1-4570 

L. 0-8825 

0-8578 

99 0 : 

; 30-6 

35-6 

48-5 

1-4570 

M. 0-8824 

0-8574 

99-3 

30-2 

35-7 


i 1-4568 

N. 0-8823 

, 0-8576 

99-6 

i 31-1 

t - - 

36-5 

— 

1-4570 

Average valne.s: 

0-8825 

' 0-8575 

99-9 1 

1 

1 30-9 1 

35-9 

j 

48-4 

1-4569 


Table B.—Illipi?: Butter. 


Speci c 
(iravity at 

60° C. 

Spccilk' 
Gravity at 
99® C. 

Viscosity at 
60' C. 

Melting- 

point, 

®C. 

lodiue 

Value. 

Melting- 
pointof Fatty 
Adda, ® C. 

Refraction 

r 0 

[«] D • 

A. 0-8831 

0*8588 

102-6 

33-8 

32-2 

52*4 

1-4561 

B. 0 8835 

0*8578 

100-7 

35-8 

32-5 

53*4 

1-4562 

C. 0-8827 

0-8569 

102-8 

30-7 

32-4 

52*8 

1-4568 

D. 0-8835 

0-8570 

102-2 

33-8 

31-1 

52*3 

1-4565 

E. 0-8827 

0-8576 

103-0 

34-5 

29-6 

52*5 

1-4568 

F. 0-8826 

0-8573 

103 3 

34-3 

31-3 

52-1 

1-4568 

G. 0-8840 

0-8589 

— 

30-3 

30-8 

— 

1-4564 

H. 0-8829 

0-8579 

105-2 

33-0 

27-4 . 

— 

1-4573 

I. 0-8824 

0-8576 

103-9 i 

34-0 

31-0 j 

62-6 

1-4568 

J. 0-8824 

0-8573 

104-9 i 

31-7 

32-0 1 

52*3 

1-4569 

K. 0-8824 

0-8577 

104-7 

1 32-7 

30-5 

530 

1-4569 

L. 0-8826 

0-8578 

106-7 

34-4 

31-6 

54*1 

1-4571 

M. 0-8826 

0-8578 

104-2 

31-0 

32-6 

62*0 

1-4570 

N. 0-8820 

0-8570 

— 

33-1 

33-2 

— 

1-4572 

0. 0 8823 

0-8576 


33-8 

33-4 

— 

1-4568 

P. 0-8826 

0-8577 

104-6 

1 34-7 

31-6 

52*5 

1-4570 

rerage values : 
0-8826 

0-8677 

i 

103-7 

j 33-2 

31-6 

i 

52-8 

1-4568 
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Table C.—Summary of Observations. 


I 

Cacao Butter. | Illipe Butter. 


Specific gravity at 60® C. 
Specific gravity at 99® C. 

Viscosity. 

Melting-point 

Iodine value . 

Fatty acids, melting-point 
Kefraction, 


: Maximum. iMinimura. i Average. 

! 0*8830 i 0*8823 1 0*8825 
I 0-8581 ' 0*8572 | 0*8575 


1101-3 

j99-l 

99-9 

31-2 

130-2 

30-6 

40-1 

34-6 

39-8 

49-2 

47-7 

49-4 

1-4570 

1-4568 

: 1-4569 


Maximum. 

1 Minimum. 

Average. 

0-8840 

0-8822 

0-8826 

0-8579 

0-8569 

1 0-8577 

104-9 

100-7 

il03-7 

34-7 

31-0 

33-2 

33-4 

1 27-4 

31-5 

54-1 

1 52-0 

52-8 

1.4573 

i 1-4561 

i 1-4568 


“ Titre ” Teat —The following modification was adopted : Five c.c. were melted 
in a test-tube in which a thermometer was suspended without touching the sides of 
the tube. During the process of cooling, observations of temperature were taken at 
half-minute intervals, and a time-temperature curve constructed. The “ titre ’’-point 
was in all cases found to be about 0-5® C. higher than the melting-point. This 
relation applied equally to the cacao butter and to the illipo butter, and there 
appeared to be no advantage in adopting this test, which was accordingly rejected. 

The observations of the above-mentioned constants were as given in Tables A 
and B on p. 231, and Table 0 above. 

Consideration of these values indicates that if the average constant could be 
taken as applicable in all oases, identification and estimation of either fat might be 
possible, but the variations observed extend the range of each constant, so that for 
the two fats they often overlap or approximate very closely to each other. It was 
noticed, however, that if the observed values were compounded so that they could be 
focussed in one factor this difficulty would be overcome. Further consideration 
of the values with this object in view demonstrated that all the constants given 
above would be operative except that for refraction, which is practically identical 
for both fats. As a general principle it was decided to multiply the various constants 
together. It was observed that unless all the constants of cacao butter were higher 
or lower than those for illip6 hutter, such multiplication would result in one constant 
nullifying another. To obviate this it was decided that in all cases in which the 
illipe constant was the lower, the reciprocal should be taken. 

The “ factors” calculated on this basis were, therefore, the products of the specific 
gravity at 60® C., the specific gravity at 99® C., the viscosity, the melting-point, the 
melting-point of the free fatty acids, and the reciprocal of the iodine value. 

For twelve individual samples, each of cacao butter and illip6 butter, the^factors*' 
thus obtained were as follows: 

Table D. 

Cacao Butter: 3347, 3266, 3252, 3261, 3194, 3191, 3169, 3149, 3130, 3123, 2972, 

2839. 

Illipd Butter: 4771, 4714, 4652, 4535, 4603, 4487, 4463, 4397, 4279, 4112, 3901 
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It will be seen that by this method there are obtained two ranges which are 
distinct in a measure not to be observed with any individual constant. The 
respective average “ factors ** calculated from the average constants of those samples 
of which complete examination was made are: 

Cacao Butter ... ... 3150 | Butter ... ... 4403 

These figures appeared to afford a reasonable basis for the calculation of 
proportions in the case of mixtures of cacoa butter and illip6 butter. It is, of course, 
evident that such a method, if applied generally and without modification, would be 
based upon a mathematical fallacy. For example, in the case of the two fats 
in question, there is an error varying with the relative percentages present and 
having its maximum in a mixture composed of equal proportions of the two fats. 

Table E showing this error was compiled as follows: The constants for the 
cacao butter and the illip4 butter are the accepted averages upon which the above 
composite factors were based. The valuer for the mixtures were obtained by 
numerical interpolation for each constant, and represent the values which should be 
obtained on average fats if it were possible to eliminate experimental error. The 
factors given in Column A were obtained by calculation from the interpolated values 
of the constants by the method described for the two fats under consideration. 
Column B shows the percentages which would be obtained by referring these 
“factors” to the two standard “factors.” 


Table E. 



Bpeciflc 
Gravity 
at 60” C. 

Specific 
Gravity 
i at 09“ C. 

Viscosity.! 

Melting- 

point. 

Iodine 

Value. 

Melting- 
point of 1 
Fatty (‘ 
Acids. 

A. 

Factor." 

B. 

Illipd Butter 
calculated. 





oC. 


“c. : 


Per Gent. 

Illipe butter . 

0-8828 

: 0*8676 

103*6 

33*5 

31*5 

52*8 i 

4,408 

100*0 

90 per cent. Illipe butter 

0*8828 

; 0*8576 

103*2 

33*2 

31*9 

52*4 ; 

4,261 

88*7 

80 

0*8827 

0*8676 

102*9 

33*0 1 

32*4 

61*9 1 

4,118 

77*3 

70 

1 0*8827 

0*8676 

102*5 

32*7 ! 

32*8 

51*6 ! 

3,984 

66*6 

60 

0*8827 

0*8576 

102*1 

32*5 

33*3 

51*0 ; 

3,847 

55*8 

60 

0*88266 

1 0-85756 

: 101*75 

32*3 

33*7 ! 

! 50*6 1 

3,724 

46*8 

40 

] 0*8826 

1 0-8576 

101*4 

31*9 

34*1 

50-2 1 

3,604 

36*2 

30 

1 0*8826 

' 0-8675 

; 101*0 

31*7 

34*6 i 

1 49-7 i 

3,481 

26*4 

20 

0*8826 

' 0-8575 

' 100*6 

31*4 

85*0 

i 49-3 1 

3,387 

17*3 

10 

0*882.6 

i 0-8576 

* 100 3 

31*2 ! 

85*6 ! 

1 48*8 I 

3,256 

3,150 

8*5 

Cacao butter 

0*8826 

1 0-8575 

I 99*9 

30*9 

35*9 

1 48*4 

0*0 

It will be seen 

that the greatest error 

is 4*2. 

This 

error can, however, be 


eliminated by applying a correction either to the “factor” obtained or to the percent¬ 
age calculated from it. The latter procedure is the one we would suggest, and the 
following table shows the correction to be applied at every even 10 per cent, observed 


value. 

Table F. 

Observed Percentage 

of Illifi Butter: JO, 10, 20, 30, 40, fiO, 60, 70, 80, 90, 100. 

Correction — Add: 0*0, 1‘7, 3*0, 3*7, 4*0, 4^2, 8*9, 3*2, 2*2, 1*1, 0*0^ 
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Having regard to the limit of experimental error which must be allowed, it is 
jpossible that a result approximating sufficiently closely to the actual value might be 
obtained by an average addition of 2*1—half the maximum error—to all 
observed values. 

We prefer, however, to apply the absolute corrections shown in Table P, those 
applicable to any value other than even intervals of 10 per cent, being easily 
interpolated. 

In order to test the method two series of mixtures were prepared, and each 
mixture submitted to a full examination. It should be observed that no repetition 
of work was made, the object being to ascertain how far the method was applicable 
under ordinary routine conditions. Further, the fats used were not “ average fats 
obtained by mixing several samples, but were purposely taken at random, and, in 
the case of the first series, were not previously tested. 

The results obtsdned were as follows : 


Table G. 


Specific 
Gravity 
at 60® C. 


Specific 
Gravity 
at 99“ C. 


Viscosity 
at 60° C. 


Meltiug- Iodine 
IK)int. Value. 


Melting- 
point of 
Fatty 
Acids. 


i** Factor.’ 


lllipe 

Butter 

Present. 


Illipt^ 

Butter 

Found. 


First Series. 


0-8826 

0-8675 

1 

99-4 

“C. 

31-0 

0-8827 

0-8580 

99-8 

31-2 

0-8828 

0-8577 

100-0 

31-5 : 

0-8829 

0-8677 

100-7 

30-0 ' 

0-8830 

0-8577 

102-0 

32-0 i 

0-8830 

0-8578 

102-0 

31-4 i 

0-8830 

0-8579 

102-2 

32-1 i 

0-8830 

0-8580 

102-8 

32-0 1 

0-8830 

0-8680 

103-0 

32-8 i 



“C. 


Per Cent. 

! Per Cent 

36-0 

48-3 

! 3320 

10 

1 15-8 

33-2 

48-8 

> 3466 

20 

1 28-6 

33-3 

49-5 

i 3546 

30 

I 35-3 

33-3 

51-0 

! 3503 

40 

; 31-8 

32-6 

60-8 

1 3853 

50 

1 60-1 

32-3 

50-5 

; 3793 

60 

1 55-4 

32-2 

50-6 

: 3905 

70 

! 64-2 

31-7 1 

51-0 

1 4010 

80 

1 72-0 

31-4 1 

52-8 

! 4227 

90 

1 87-5 


Second Series. 


0-8826 

0-8577 

98-3 

0-8825 

0-8576 

99-3 

0^8826 

0-8576 

99-1 

0-8826 

0-8576 

99-4 

0-8827 

0-8578 

100-2 

0-8827 

0-8676 

101-2 

0-8828 

0-8678 

1 101-8 

0-8827 

0-8677 1 

102-0 

0-8827 

0-8578 

102-9 

0-8828 

0-8677 

103-0 

0-8829 

0-8579 

103-4 


32-1 

37-3 : 

48-8 

3125 

32-0 

36-8 

49-0 

3246 

32-5 

35-8 1 

50-0 

3405 

32-5 

34-7 j 

51-0 

3595 

32-8 

34-6; 

51-2 

3682 

330 

341 ' 

51-5 

3780 

32-0 

33-5 ! 

62-0 

3828 

32'2 

33-1 i 

53 0 

3983 

82-8 

32-6 1 

63-6 

4194 

33-0 

31-9 j 

64-0 

4357 

34-7 

31-2 , 

65-0 

4790 


0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 


0-0 

8*9 

23-4 

31*0 

46-4 

54*5 

68*1 

70-0 

85*1 

96*7 

1000 


As a farther oheok, two mixtures were made up oontaining butter mixed 
with two illip^ fats^f different origin, the latter beii^[in about equal prc^rtions, 
Wid the following renilt)i were obtained: 
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0-8827 0-8674 | 100*4 30*9 34*2 49*0 3366 j 25 19*8 

0-8830 0*8576 | 100-9 32-0 33*2 50*0 3681 | 60 46*5 

It will be seen that the mean deviations were as follows: 

Table H. 

Percentage of Illipd Butter: 10, 20, 25, 30, 40, 50, 60, 70, 80, 90. 

Mean Deviation: ... ... 3*4, 6*0, 6*2, 3*1, 7*3, 6*0, 3*2, 2*9, 6*6, 4-6. 

The question which next engaged our attention was the fact thac very often the 
amount available for examination does not exceed 5 grms., whilst complete examina¬ 
tion would require at least 130 grms. Certain of the constants which involved the 
use of only a small quantity of fat were therefore chosen to give a short ” factor 
calculated in the manner already described. The constants so chosen were : 
Melting-point, melting-point of the free fatty acids, and the reciprocal of the iodine 
value. The ** factorsso obtained were as follows : 

Table J. 

Cacao Butter: 4437, 4305, 4278, 4258, 4250, 4210, 4192, 4169, 4166, 4123, 3962, 

3724. 

IlUpd Butter: 6119, 5889, 5882, 5875, 5769, 6712, 5685, 5682, 5499, 5182, 5002, 

4945. 

It will be seen that here, again, the two ranges of values are distinct, the 
respective factors calculated from the average constants of those samples on which 
complete examination was made being: 

Cacao Butter . 4166 | Illip4 Butter . 5615. 

Values calculated on this basis, and corresponding with Table E, show approxi¬ 
mately the following correction for every 10 per cent, of illip6 butter observed. 

Table K. 

Observed Percentage of Illipd Butter: 10, 20, 30, 40, 50, 60, 70, 80, 90. 

Correction — Add: . ... 1*5, 2*6, 3*4, 3-9, 3*9, 3*6, 3*3, 2*2, 1*1. 

Applying these factors and corrections to the values observed for the test 
inixtures. the following average results are obtained (c/. Tables G and H): 

Although this short ” factor may be useful where only small quantities of fat 
are available, we advocate the application of the long*'factor wherever possible. 
The latter, depending on a large number of observations, is necessarily the more 
reliable, the possible variation for any constant not affecting so appreciably the 
final result. 

In conclusion, we would point out that we do not regard this investigation 
as complete. The method is put forward tentatively mainly as a basis for 
disouBsion. Further work is proceeding and more data are being accumulated. 
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TabIiE L. 


Illipe Butter 
Present. 


Illipe Butter Found. 


i First Series. 


Second Series. 


Per Cent. 
10 
20 
25 
30 
40 

60 


80 

90 


Per Cent. 
8*8 

32- 3 
20*7 
39-3 

33- 0 
60-3 
490 
55*1 
64-2 
71*0 
87-8 


Per Cent. 
12*2 
28-7 

46-1 

61-4 

60*2 

69-0 

71-7 

85-7 

98-2 


Mean Deviation. 


1*7 

10*5 

4-3 

12*7 

9*2 

7-1 

2*9 

3*7 

7-3 

5*2 


We have to thank the Government Chemist for permission to publish these 
results, and for facilities for carrying out the work. 


Government Laboratory, 
Customs Branch. 


Discussion. 


Mr. Knapp pointed out that the general principle of the authors’ method might 
be applicable to other fats, although, of course, there were many pitfalls. He hoped 
that the authors would give the origin of the cacao butters used, including such 
details as the type of beans, and he drew attention to the fact that the name ** illip4 
nut ” was meaningless, and used in connection with many oleaginous nuts. He 
supposed that the fat which they had examined was derived from Borneo tallow, 
but he wondered what would be the interference of other fats, such as shea nut, 
which might be present. He further drew attention to the fact that equal quantities 
of given fats would not necessarily give a figure haU-way between those of the original 
components. For example, this was well known to be the case in regard to melting- 
points. In this connection he asked how long the fats had been kept before the 
melting-points were taken, as this also affected the melting-point. As this method 
would be used to detect foreign fats in chocolates, he thought that the fats should 
first be made into chocolate and then extracted in order to carry out the analysis, as 
simple mixtures not made into chocolate might not give the same results. 

Mr. L. K. Boseley observed that it was common practice to grind chocolate in 
a conohe machine continuously for three days and three nights at a temperature 
of 150° C«, and he thought that such treatment might produce some alteration in 
the analysis of the fats as compared with a simple mixture made in the laboratory. 

Mr. E. M. Hawkins asked upon what principle the authors’ system of multiplicar 
tion and division was based, and raised the question whether the multiplication of 
certain ** factors ” might not really magnify the error of experiment. 
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Mr. E. B. Bolton thought the method of calculation proposed by the author 
was distinctly noveb and that the principle might well be applied to other calculations 
in connection with oil and fat analysis. The method of taking the melting>point 
appealed to him as being more free from personal error than the standard method. 
He criticised, however, the procedure of saponifying the fat in a dish, and suggested 
that a more complete saponification could be achieved in a flask under a condenser, 
and thus eventually produce purer fatty acids. He asked if all the fats examined 
were one season's fats, as he had observed a distinct difference from season to 
season, and he wondered if so far the authors had had any trouble with the fat 
produced from a species of dicopsiSf which was a very awkward fat to distinguish 
when mixed with illip6 butter. 

Mr. Tate, in replying, said that one particular advantage in their melting-point 
method lay in the fact that shavings could be taken off the fat and tested without 
previous melting. It took three days to obtain a constant melting-point after a fat 
had been melted. 

With regard to the question raised by Mr. Knapp and Mr. Boseley, they had 
extracted the fat direct from test samples of chocolates received from different 
sources, and the method invariably indicated percentages of illip6 butter approximat¬ 
ing very closely to the actual. In no case had illip6 butter been indicated where 
not present or missed when used in manufacture. 

In connection with the point raised by Mr. Hawkins, Mr. Tate did not agree 
that the method suffered by any magnification of reasonable experimental error. He 
explained in detail the process of deduction by which the method was devised. 
He considered that examination of the values obtained for the mixtures would 
be found to justify the calculation of the theoretical table. 

The authors had examined the fat from two seasons, and the results had been 
reasonably concordant. Mr. Tate agreed with Mr. Knapp's remarks about the 
composition of illipo butter. .'Their work had been done on the fat known 
commercially by that name, which, in its individual physical and chemical constants, 
could not be differentiated with certainty from cacoa butter. Should there be any 
fundamental alteration in the character of illip6 butter placed on the market, they 
would immediately detect it, as they were constantly examining fresh samples, and 
their composite factor would be modified accordingly. At present there was no 
indication that this would be necessary. If an extraneous fat were present it would 
be indicated by variation of one or more of the constants. 
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A NOTE ON THE **OIL” OF OATS. 

By EBNBST PAUL, B.So., A.I.O. 

(Bead at the Meeting^ May 4, 1921.) 

Having had oocasion to extract some pounds of freshly ground whole oats with 
petroleum spirit and, with the exception of a paper by Stellwaag,^ being unable to find 
in the chemical literature on oils anything very definite as to the characteristics of 
the oil, advantage was taken of this opportunity for recording them. 

The variety used was “ Black Tartary,” grown on a Fen farm near Peterborough. 
It yielded 4*32 per cent, of petroleum spirit extract, calculated on the dry sample. 

The whole oats were dried to a moisture content of about 4 per cent, at 36° C. 
in a fruit-drying closet, ground, and extracted by percolation under pressure with 
hot petroleum spirit of boiling-point 40°-70° C., as long as any appreciable extract was 
obtained. A bright filtrate was obtained from the spirit extract with the aid of a 
mixture of kaolin and kieselguhr. On distilling ofi the solvent and partially drying 
the residue on a water-bath, it was found that this residue, previously liquid, had 
become semi-solid owing to the separation of a light brown granular mass, which 
proved to consist largely, if not entirely, of lecithins. In order to get rid of this, the 
whole mass was dissolved in dried ether and poured into excess of acetone, the 
lecithide being thus reprecipitated as a dirty white granular precipitate, which was 
filtered off by suction and proved to contain nitrogen and phosphorus ; when dry and 
fat-free it only amounted to about 1 per cent, of the total extract. 

The oil obtained by evaporation of the filtrate on a water-bath until constant in 
weight was a clear yellow-green fluid at ordinary temperatures, becoming thick and 
granular at 10° 0., and solidifying completely in twenty-four hours at C.; it had a 
marked acrid and irritating taste. 

The constants of this oil are tabulated below, together with those obtained by 
Stellwaag on a filtered ether extract not otherwise treated for the separation 
of lecithins. 

Eonig ^ states that the ether extract of oats consists chiefly of free fatty acids 
While this work was in progress a comprehensive article by B. A. Berry ^ on oats, 
including some particulars about the oil, appeared. The main points of interest in 
this connection are that, according to Berry, the free f^tty acids in the oil from 
freshly ground oatmeal are negligible, but that hydrolysis of the oil occurs to an 
extent depending upon the time elapsing between the grinding and the extraction, 
and that the effect of drying is to decrease the rate of hydrolysis, but not to prevent it. 

Although no special precautions were taken to guard against hydrolysis or 
oxidation during extraction, it seems unlikely that free acid to the extent of over one- 
third of the total extract could have been produced in this way; it seems more 
probable that, even in the fresh oat, the true fatty matter is associated with 
a considerable amount of free fatty acid. 

^ Stellwaag, A.: Landw. Versuchs. Stat^ 1890, 87, pp. 135-156. 

* Ivouig, J. : Landw, Stat», 1874, 17, p. 1. 

^ Berry, K. A.: J, Aginc, Scierwc^ 10, Part IV„ October, 1920. 
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The analytical figures resemble those of com (maize) oil. The drying 
properties of the oil were tested by making films on a ground-glass plate, and it was 
found that at ordinary temperatures gumming had only commenced in two months; 
at 99° C. a hard varnish was produced in from two to three days. 

On keeping the oil for three months in a corked vessel the acid value was 
found to be practically unchanged, but the odour had become decidedly rancid. 


Melting-point ... 

Specific gravity at 16715° C. 

Acid value 

Free fatty acid (as oleic acid) 

Neutral fat, per cent. 

Saponification value 
Iodine value (Wijs), per cent. 
Unsaponifiable matter, per cent. 
Refractive index 

Total insoluble fatty acids, per cent. 
Acid value of fatty acids ... 

Mean molecular weight of fatty acids 
Iodine value of fatty acids (Wijs) ... 
Melting-point of fatty acids 
Refractive index [??] y 


Paul. i 

1 

Stellwaag. 

Approx. 8® C. 1 

20“ C. 

0-925 1 

— 

68-90 1 

70-26 

34-70 

35-38 

64 ! 

59-21 

189-8 

i 192-4 

114-2 


1-30 

2-65 

1-4701 

— 

93-6 

92-76 

196-6 

; 200-8 

284-8 

i 279-0 

127-1 



27-6° C. 
1-4636 


The work described above was carried out at the Research Station of the 
Olympia Agricultural Co., Ltd., The Bury, Offchurch, Leamington, and I have to 
thank Dr. Crowther, Director of Research, for permission to publish this note. 


^ « 2 ;» ^ 


NOTES. 

The Editor desires to point out that the pages of the Journal arc open for the inclusion 
of short notes dealing with analytical practice and kindred matters. Stock notes 
are stibmitted to the Publication Committee in the tisual manner. 


THIS DETECTION OF AGAR-AGAR. 

The detection of agar-agar in foodstuffs, etc., by chemical means offers some difficulty 
owing to the lack of well-defined reactions and the low chemical activity of this 
substance. 

A method recommended by Macara and others is destruction of the organic 
matter by oxidation or ignition and examination of the sediment or ash microscopic¬ 
ally for the presence of diatoms, which agars usually contain (“Aids to the Analysis 
of Food and Drugs," Moore and Partridge, Fourth Edition, p. 162. “ Food Inspection 
and Analysis," Leach, Fourth Edition, p. 1002. “ Microscopy of Vegetable Foods,’* 
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Winton, Second Edition, p. 320. “ Materia Medioa,*' Greenish, Third Edition, p. 217. 
“ Allen’s Commercial Organic Analysis,** Fourth Edition, Vol. I., p. 438). 

This requires extreme care, much skill and experience, and is not always 
successful. Some samples of agar contain very few diatoms, and the material is 
only used in small amounts; moreover, when found, diatoms are not always ooh- 
clusive evidence of the presence of agar. Kieselguhr or diatomaceous earth is 
sometimes employed as a filtering agent, especially for fruit juices, and the resultant 
product will often contain diatoms, so that, unless certain diatoms can be definitely 
identified as being characteristic of agar, the test is unreliable. 

Another method recommended is to test the gelatinising power of the solution 
after removal of the more readily soluble constituents (** Allen’s Commercial Organic 
Analysis,” Bolton and Eevis, Fourth Edition, Vol. VIII., p. 193). 

A modification of this method, when carefully carried out, has been found to 
give the most reliable evidence of the presence or absence of agar. 

For routine testing of fruit products the following procedure is recommended: 
Fifty grms. of raw-fruit pulp and 100 c.c. of warm water, or, in the case of jams, 
50 grms. of jam and 600 c.c. of water at about 50° C., are well mixed and left to 
stand in a warm place, with occasional stirring until disintegrated, then allowed to 
settle and filtered through a folded filter. A little alumina cream may be added 
to assist filtration if sluggish. The insoluble matter is washed with warm water at 
about the same temperature. This removes sugars and other soluble substances 
which might interfere with the subsequent test. As a temperature of at least 90° C. 
is necessary to melt an agar gel, the majority of the latter will be left on the filiier. 
The filter and contents are then transferred to a porcelain or metal vessel and boiled 
for a few minutes with about 50 c.c. of water and immediately thrown on to a folded 
filter. The filtrate, on cooling, will set into a gel if it contain any appreciable 
quantity of agar. If only a small amount, such as 0*1 per cent., be present, it may 
be necessary to evaporate the filtrate to small bulk before it will gel successfully. 
The method rarely fails in the presence of agar. 

The residue on the filter may be ignited, the ash taken up and gently boiled in 
a small quantity of dilute hydrochloric acid, the insoluble matter allowed to settle, 
and the sediment examined microscopically for the presence of diatoms, which, if 
found in conjunction with a positive gel test, may be considered as additional 
evidence. 

The process can be modified to give a rough approximation of the amount of 
any agar present by well washing the first filter with warm water and the second 
filter with boiling water, evaporating the whole of the second filtrate to dryness, and 
weighing the residue. A pure jam under the same conditions shows only a trace of 
solid residue. 

The amount of agar found should be checked against a solution of agar of 
approximately the same strength. Agars themselves contain constituents which 
are soluble in water. Albert E. Parkes; 


LEAD IN PEATY WATEES. 

The brown colour of certain peaty waters is sometimes so strong as to interfere 
with the recognition of small traces of lead by treatment with an alkaline sulphide. In 
such a case the lead may be conveniently recognised and estimated by the following 
process; Permanganate is added to the water until it is distinctly pink. The water 
is then rendered alkaline with ammonia and kept for about forty-eight hours, when, 
unless too much permanganate has been added, the water will be colourless and a 
precipitate will have formed. This precipitate contains the whole of the lead. It 
can be collected on a filter, dissolved in a few drops of concentrated hydrochloric 



FOOD AND DRUGS ANALYSIS 


241 


aoid, and the resulting solution, after being diluted to a suitable measure, oan be 
tested with alkaline sulphide in the usual way. 

This procedure not only produces a colourless sblution, but will serve to con¬ 
centrate the lead without important loss when the proportion of lead in the water 
is too small for direct examination. The composition of the precipitate has not 
been studied, but it would appear that peroxide of lead is formed and is carried 
down either mechanically by manganese dioxide, or, possibly, as a compound with 
one of the oxides of manganese. Thomas Tickle. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Comparison of the Acidity of Goat's, Cow's, and Human Milk. E. W. 
Schultz and L. R. Chandler. (/. Biol. Chem., 1921, 46, 129-131.)—The acidities 
were determined by means of standard buffer salt solutions, brom-thymol blue, methyl 
red, and brom-phenol blue being used as indicators. Fresh goat’s milk gave P„ values 
between 6*7 and 6‘4, fresh cow’s milk from 6*5 to 7*2, and fresh human milk from 
6*86 to 7*46. Completely soured goat’s milk showed a range of from 4*4 to 3*7, and 
was considerably more acid than soured cow’s milk. T. J. W. 

The Size of Fat Globules in Goat's Milk. E. W. Schultz and L. R. 
Chandler. (</. Biol Chem., 1921, 46, 133-134.)—Goat’s milk, although possessing 
a similar fat content to cow’s milk, rarely forms a cream layer, owing probably to 
the small size of the fat globules. Measurements made by the authors by means of 
dark-ground illumination gave the following results : Below 2/x, 57; 2-4/x, 34; 4-6/a, 
7; and 6-8/x, 2 per cent. The fat is thus more finely divided than in the case of 
cow’s and human milk. T. J. W. 

Estimation of Moisture in Milk-Powder. N. Schoorl and S. C. L. 
Gerritzen. {Pharm, Weekbladf 1921, 58, 370-378.)—If milk-powder be dried at 
either 95° or 103° C. an apparently constant weight is reached in three to four hours, 
but the results, compared with the actual moisture found by exposure in vacuo over 
phosphorus pentoxide for twenty-four hours at 95° C., are 1*6 to 1*9 per cent, too 
low; admixture of sand is without influence on the test. Further heating at 95° G. 
causes gradual loss, but even after twenty-nine hours the correct moisture is not 
indicated. On prolonged heating at 103° C. the loss in weight fails to reach a limit, 
and a brown coloration is produced due to decomposition of milk-sugar in presence 
of phosphates. If milk-powder be heated at 100° G. in air which has been dried by 
sulphuric aoid, the moisture-results after three to four hours are about 0*5 per cent, 
too low; the correct moisture is indicated only after thirty-six hours’ drying. 
Heating at 110° C. in undried air gives results which are correct within 0*1 to 
0*8 per cent, if the time of drying does not exceed two hours, and risk of 
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decomposition may be avoided by placing the weighing bottles on asbestos instead of 
directly on the metal shelf of the oven. W. J. W. 

Fatty Acids of Egg-Yolk Lecithin. P. A. Levene and t P. Roaf. (/. Biol. 
Chem., 1921, 46, 193-207.)—The fatty acids were prepared by acid hydrolysis of the 
salt precipitated by the addition of cadmium chloride to a purified alcoholic solution 
of the lecithin. These acids were found to consist of a mixture of oleic, palmitic, and 
stearic acids in molecular proportions. The oleic acid was identified, after separation, 
by its iodine value and analysis of its hydrogenation product, whilst the two solid 
fatty acids were identified by their elementary analysis, their melting<points, and 
their molecular weights. These results tend to indicate the existence of more than 
one lecithin in egg yolk. T. J. W. 

Electrical Conductivity of Water Extracts of Wheat Flour. C. H. 
Bailey and F. A. Collatz. {J. Ind, Eng. Chem., 1921, 13, 319-321.)—Details 
are given of experiments made to determine the influence of the time and temperature 
of extraction upon the conductivity of the resulting extracts. This property is slightly 
increased by extending the time from 15 to 960 minutes, and is more marked in the 
case of clear fiours than in that of patent fiours. An increase in temperature also 
leads to a slight increase in conductivity, the highest values being given at a tempera¬ 
ture slightly lower than 60® C. For the comparison of different flours a uniform 
procedure must be followed, and the following has been adopted: one part of flour is 
extracted with 10 parts of conductivity water at 25° C. for exactly thirty minutes, 
with intermittent shaking, whirled in a centrifuge for five minutes, and the clear 
solution filtered. The conductivity is determined in a modified Freas cell at a 
temperature of 30® C. in the usual manner. The conductivity of the extracts is 
apparently due to inorganic salts of phosphoric acid formed by hydrolysis of phytin 
by the action of phytase, and is proportional to the ash content, thus serving as an 
index of the grade of the flour. T. J. W. 

Available Carbohydrate in Thrice-Boiled Vegetables. L. O'Reilly and 
E* H. McCabe. (/. Biol. Chem.^ 1921, 46, 83-89,)^—The materials investigated were 
boiled in cheese-cloth bags for three periods of thirty minutes each. The insoluble 
residues were boiled with water, treated with taka-diastase, hydrolysed by boiling 
with dilute hydrochloric acid, and the resulting solution titrated with Benedict’s 
solution. The results obtained indicate that very few vegetables lose the whole 
of the available carbohydrate present by boiling three times in water. The use of a 
larger volume of water for boiling ensures a more complete extraction, and the 
addition of 0*05 to 0*1 per cent, of sodium bicarbonate to the water greatly accelerates 
the removal of the available carbohydrate. On extracting 100 grms. of vegetable by 
boiling with three portions of water (2 litres each time), vegetable marrow, lettuce, 
and celery were completely freed from available carbohydrate, whilst in the case of 
spinach, asparagus, turnips, beet, and onions, the removal was practically complete. 
After the same treatment string beans, cauliflower, pumpkin, cabbage, and carrots 
retain approximately 0*6 per cent, of the carbohydrate, T. J. W. 
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Analysis of South Tunisian Palm Wine. A. XT. d’Aymeric. (J. Pharm. 
Ohim^f 1921, 23, 272-273*)—The ** wine ” is obtainedj‘by|puncturing the palm tree, 
about 7 litres being obtained from a tree per day for a period of more than one 
month* It is usually consumed in a fresh condition, but readily undergoes fermenta¬ 
tion* Analysis of the liquid kept for eight days yielded the following results : 
Sp* gr., 1*0295; alcohol, 4 5; total acidity (as H2SO4), 0*70; glycerol, 2 0; reducing 
sugars 0*20; gums, 3*0; total solids, 10*5; and ash, 0*20 per cent. W. P* S. 

Critical Temperature of Solution of Fats in Mixtures of Ethyl Alcohol 
and Amyl Alcohol. A. J. J. Vandevelde. (Bull SocJf,Chim. Belg,, 1921, 30, 
14-16 ; 58-62.) —Attempts were made to find a mixture of 94 per cent, ethyl alcohol 
and amyl alcohol which could be used in place of 99*1 per cent, ethyl alcohol in the 
Crismer method. It was found, however, that a mixture which gave the same value 
as ethyl alcohol when tested with the standard petroleum spirit yielded low results when 
used for fats. Further, a mixture which, with beef fat, gave the same value as ethyl 
alcohol yielded high results when tested against the standard petroleum spirit or 
coconut oil. The differences appear to be due to]|Jthe relative solubility of the fats in 
amyl alcohol (c/. Fryer and Weston, Analyst, 1918, 43, 3). W. P. S. 

Preserved Edible Fung*!. J. Gerum. {Zeitsch, Untersuch. Nahr. Oenussm.^ 
1921, 41, 123-126.)—Methods for the canning or bottling of edible fungi (Boletus 
edulis) are described, and it is shown that when they are preserved by sterilising in 
brine, there is a loss of about 43 per cent, of the nitrogenous food substance if the 
fungi are subsequently washed and cooked in fresh salt solution. The protein 
matter so lost is the portion most easily digested. Two samples of the fungi 
removed from the liquid in which they were preserved had the following composition : 
water, 92*53 and 93*46; mineral matter, 1*41 and 0*88 ; organic substances, 6*06 
and 5*66 ; sodium chloride, 1*16 and 0*51; and nitrogen 0*24 and 0*27 per cent. 

H. E. C. 

Detection of Lactic Acid. L* Hartwigr and R. Saar. (Chan. Zeit., 1921, 
45, 322.)—Lactic acid may be detected by means of Deniges’ reaction, which 
consists in heating 0*2 c.c. of the solution with 2 c.c. of concentrated sulphuric acid 
for two minutes in a water-bath, and treating the cooled liquid with one or two drops 
of a 5 per cent, alcoholic guaiacol solution; in presence of lactic acid, a deep rose- 
red persistent coloration is obtained, provided that the percentage of the acid in the 
original solution is not appreciably greater than 0*2. The method is applicable, 
with the same restriction as regards concentration, to baking powders, which now 
often contain calcium hydrogen lactate as their acid constituent. The lactic acid 
may be extracted by stirring about 3 grms. of the baking powder in a mortar with 
just sufficient water to dissolve it until most of the carbon dioxide has been evolved, 
then adding a drop of methyl orange solution and running in phosphoric acid 
solution from a burette until a distinct red tint appears. The liquid is then ground 
with sand and burnt gypsum to a doughy consistency and left for some hours, the 
hardened mass being powdered and extracted with ether in a Soxhlet apparatus. 
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Tlie extract, filtered if neoes8ary« is evaporated in a weighed flask and dried in a 
steam oven. If lactic acid be present, the residue consists of a viscous, brown syrup, 
which has an acid taste and fumes in the oven. This is dissolved in water to give a 
solution of not more than 0*2 per cent, concentration, which is filtered through a 
hardened filter and tested as above for lactic acid. The reaction is not shown by 
0*2 per cent, solutions of formic, acetic, malic, citric, tartaric, benzoic, salicylic, and 
tannic acids, but is quite distinct with a solution containing 0 022 per cent, of each 
of these acids and of lactic acid. T. H. P. 

Active Constituents of Capsella Bursa Pastoris. H. W. van Urk. 

{Pharm. Weekblad, 1921, 68, 553-556.)—The author failed to detect the presence of 
alkaloids in a chloroform extract of Capsella; very weak reactions obtained with 
iodine-potassium iodide solution, Mayer’s reagent, and tannin were probably due 
to traces of cholin extracted by the chloroform. A test for glucosides by Bour- 
quelot's method also gave negative results, and Hager’s contention {Phami, Praxis, 
1, 604) therefore remains unconfirmed. W. J. W. 

Alkaloids of Valerian. A. Goris and C. Visehniac. (Gomptcs rend,, 1921, 
172, 1059-1061.)—The authors confirm the existence, in valerian root, of the two 
alkaloids, chatinine and valerine, discovered by Waliszewski ( Union Pharm,, 1893, 
34, 251); the former is soluble in ether, and the latter insoluble in ether but soluble 
in chloroform. These alkaloids have but slight physiological activity, and together 
form only about 0*01 per cent, of the fresh root. T. H. P. 

BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Variation in the Zinc Content of Vertebrate Animals. G. Bertrand 
and R. Vladesco. {Comptes rend,, 1921, 172, 768-770.)—Examination of a number 
of animals and fish of various ages shows that the proportion of zinc in the body 
reaches a maximum at an early stage in the development of the animal, afterwards 
diminishes to a minimum, and begins to increase in old age. The following amounts 
of zinc were found in the fresh material: Mice, 25 to 4*4; rabbits, 31 to 4*9; 
guinea pigs, 2*3 to 5-6; hens, 3*3 to 31*4; tench, 8-02 (7 months) to 706 (7 years); 
and herrings 69 to 122 mgrms. per 100 grms. T. H. P. 

Nutritive Value of Lard. J. C. Drummond, J. Golding, S. S. Zilva, and 
K. H. Cowai*d« {Biochem. 1920, 14, 742-753.)—The authors have investigated 
the question of the known deficiency of lard in the fat-soluble accessory factor 
(vitamin A). Pigs were fed on diets respectively deficient and rich in vitamins; 
the pigs were then killed, and the vitamin content of the fat produced under the 
different conditions of feeding was ascertained by raeans of feeding experiments 
with rats. Experiments were also made with pig fat of average character, as used 
for the manufacture of lard, and with commercual lard obtained from a large firm of 
bacon*curers. The results of experiments indicate that—(1) When the pig is fed on 
a diet (c.y., grass) rich in vitamin A, supplies of that factor are stored in the body- 
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fat. (2) When the diet is deficient in vitamin A a diet consisting almost 
entirely of toppings and whey), the body-fat is deficient in that factor. (3) The 
process of manufacture of lard on a large scale in this country causes a marked 
destruction of the vitamin present, probably owing to exposure of the fat to oxygen 
at a high temperature. It appears, therefore, that the low nutritive value of lard 
is due to the deficiency in vitamin A of the usual diet of fattening pigs in this 
country and to destruction of the vitamin during the manufacture of lard. 

E. G. P. 

Factors Influencing* the Nutritive Value of Lard and Lard Substitutes. 
J. C. Drummond. (/. Soc, Chem. Ivd.y 1921, 40, 81-83t.) —The nutritive value 
of lard cannot be estimated solely in terms of digestibility and coefficients of 
utilisation, since it depends largely on the amount of the so-called vitamin A 
present; the diet of the pig is the chief far>tor controlling the quantity of vitamin 
in the fat. In the manufacture of lard, loss of vitamin may be prevented by 
avoiding aeration or close contact with air or oxidising substances at high tempera¬ 
tures. Lard substitutes do not contain appreciable quantities of the vitamin, since 
this is not usually present in the constituents (cottonseed oil, earthnut oil, oleo- 
stearin, etc.). The vitamin content of beef fat is also dependent on the diet of the 
animal. Hydrogenated fats do not contain the vitamin. W. P. S. 

Anhydrides of Higher Aliphatic Fatty Acids as Food. D. Holde and I. 
Tacke. (Per., 1920, 53b, 1898-1907; Chem, Abstracts^ 1921, 16, 862.)— ^The 
anhydrides of higher fatty acids are readily absorbed by the intestine, and oleic 
anhydride purified by distillation under reduced pressure has been used as a salad oil, 
although when used as a frying oil it undergoes some decomposition. The anhydrides 
of linseed and rape oils and of olein were prepared by heating the glycerides beneath 
a reflux condenser with a smaller excess of acetic anhydride than in Albitzky’s method, 
and were purified by distillation and treatment with sodium hydroxide. The result¬ 
ing products were semi-solid at 18^ C., rape oil anhydride being partly crystalline, 
and they melted at about 23® C. They resembled the original glycerides in having 
a viscous consistency and slight volatility, whilst their refractive indices were about 
the same as those of the glycerides and higher than those of the free fatty acids. 

Use of Edestin in Determining the Proteolytic Activity of Pepsin. 
J. F. Brewster. (/. Biol, Chem,, 1921, 46, 119-127.)—Edestin was prepared by 
extracting the fat from hempseed, then extracting the air-dried meal with 5 per cent, 
sodium chloride solution, and recrystallising the edestin which separated. After 
filtration the residue was washed with 50 per cent., 95 per cent., and absolute alcohol, 
and finally with ether, afterwards being air-dried at the ordinary temperature. The 
proteolytic activity of pepsin was estimated by adding to a series of test-tubes definite 
increasing amounts of 1 per cent, edestin solution, followed by hydrochloric acid, 
10 per cent, sodium chloride solution (which precipitates the edestin), and finally a 
1 per cent, dilute hydrochloric acid solution of the pepsin under examination. The 
tubes were suspended in a constant temperature bath at 37*5® C., and the time noted 
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which elapsed between the addition of the pepsin solution and the point at whioh the 
precipitated edestin was completely liquefied, as shown by the sudden clearing of the 
contents of the tube. A straight line is obtained by plotting the required time of 
digestion in minutes against the concentration of substrate, and the relative activities 

of different pepsins are proportional to , Initially the activity of 

^ ^ ^ volume of substrate 

one sample of pepsin is determined by the U.S.P. method, and the remainder corn- 

pared with it by the method described above. The use of edestin as described ia 

based upon the work of Osborne (/. Amer. Chem. Soc., 1894, 16, 063, 703, 757). 

T. J. W. 

Effect of Cooking on the Digestibility of Phaseolin. H. C. Waterman 
and C. 0. Johns. (J* Biol, Chem,, 1921, 46, 9-17.)—Feeding experiments made 
upon rats have shown that the raw proteins of the bean Phaseolus vulgaris, 
added to an otherwise adequate diet, are insufficient for normal growth, but this is 
achieved if the protein or bean meal be boiled for a short time with distilled water. 
To investigate this behaviour samples of the raw and boiled phaseolin were digested 
in a solution containing 0*1 per cent, of pepsin and acid for one and a half hours at 
37^ C. Sodium carbonate containing trypsin was then added to show, after neutral¬ 
isation, an excess of both substances of 0*5 per cent., and the digestion continued for 
two and a half hours. After digestion the enzymic activity was destroyed by heating 
the liquid to 80^ C. for five minutes, the solutions filtered, and duplicate estimations 
of amino-nitrogen were made upon 10 c.c. portions of the filtrates. The results 
obtained show that by cooking the phaseolin for five minutes there was a distinct 
increase in digestibility, the maximum effect being obtained by boiling the phaseolin 
for three quarters of an hour, when an approximate increase of 30 per cent, amino- 
nitrogen was produced calculated on that yielded by the uncooked material. 

T. J. W. 

Vitamins and Yeast Growth. R. J. Williams. (J- Biol, Chem,, 1921, 46, 
113-118.)—The vitamin content of various vegetables and yeast was determined by 
grinding 1 grm. of the dry material with carborundum powder, suspending it in 
100 c.c. of water at 60^ C. overnight, and filtering the liquid. The amount of filtrate 
employed in each experiment was such as to give an increase of from 5 to 20 mgrms. 
of yeast. The results obtained are in good agreement with those obtained by 
Osborne and Mendel (J. Biol, Chem,, 1920, 41, 451) in rat-feeding experiments. 
By the yeast-growth method baker’s yeast shows a higher vitamin content than 
does brewer’s yeast, but this is reversed in feeding experiments on animals. The 
extract of each yeast has a greater effect upon the growth of the corresponding 
yeast than upon that of the other. It is suggested that the antiscorbutic vitamin C 
may act as a secondary factor in the stimulation of yeast growth. T. J. W. 

Differentiation of Yellow Plant Pigments from the Fat-soluhle Vitamin. 
M. Stephenson. {Biochem, /., 1920, 14, 715-720.)—Experiments with young rats 
fed on a diet free from fat-soluble vitamin to which was added (a) crude alcohol- 



BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 


247 


petroleum spirit extract of dried carrot, (&) pure carotin; and comparative 
experiments with butter-fat before and after removal of colouring matter by means 
of birch charcoal, led to the following conclusions: (1) The addition of the crude 
alcohol-petroleum spirit extract of dried carrot to a fat not containing vitamin (palm- 
kernel oil was used) confers on it the properties of promoting growth and of 
protecting the animal from, or curing it of, kerato-malacia. (2) That carotin is 
not responsible for the above action. (3) That the vitamin content of butter is not 
affected by the removal of colouring matter by filtration through charcoal. 

R. G. P. 

Action of Methylene Blue and other Dyes on Living and Dead Yeast. 
C. G. Fraser. (•7’. Phys. C^m., 1920, 24, 741-748; Chem. Abstracts, 1921, 16, 872.) 
—On treating suspensions of living and dead yeast with an aqueous solution 
(0*5 grm. per 100 c.c.) of methylene blue or erythrosin living cells are not stained 
after several minutes, whereas dead cells are stained within one minute. Congo 
red, fuchsin, safranin, gentian violet, and methyl green are less suitable dyes for 
distinguishing between living and dead yeast cells. 

Influence of Minute Quantities of Metallic Salts on the Bacteriological 
Content of Water. E. L. Atkinson and R. C. Frederick. {J. Royal Naval 
Medical Service, April, 1921. Reprint.) —Standard solutions of lead (acetate), copper 
(sulphate), iron (ferric chloride), and zinc (sulphate) were added to four types of 
water (distilled water and waters low, high, and very high in total solids), so that 
each sample contained 0*25 or 0*5 part per 100,000 of the respective metals—ic., 
amounts within the possible limits of contamination from metal pipes or tanks. 
One c.c. of an eighteen-hour broth culture of B. typhosus was injected into each sample, 
and also into samples of the waters free from the metals, and these were subcultured 
at daily intervals for three days into ordinary nutrient broth tubes, which were then 
kept under extremely favourable conditions, and finally subcultured by the usual 
routine method. The results, given in tabular form, are contrasted with those 
obtained in the absence of metallic contamination, and show the very pronounced 
effect which traces of copper, and sometimes of zinc compounds, may have upon a 
bacteriological examination of water. It is shown that a water which is unfit for 
drinking purposes owing to serious contamination with excreta might, if containing 
minute quantities of metallic compounds, be passed as bacteriologically pure. The 
results also emphasise the importance of the chemical analysis of any sample of 
water. The products of contamination of water are readily recognisable by chemical 
methods, whereas it is admittedly difficult to isolate pathogenic organisms, especially 
from water contaminated with sewage. 

Vitality and Viability of Haemolytic Streptococci in Water. G. S. Living¬ 
ston. {Amer, J. ’Hygiene, 1921,1, 239-251.)—Streptococci have been found in water 
contaminated by excretions, the organism of most common occurrence in water con¬ 
taminated with human fsBcal matter being S. fecalis, a non-haemolytic variety. 
Haemolytic streptococci appear to be rarely present in excretions, and the probability 
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of their reaching \ 7 ater in this way is alight, although cases of such contamination 
are on record (Wilson, War Medicine, 2, 656). Hasmolytic streptococci are capable 
of retaining their vitality for periods up to forty days in sterile water, but under more 
natural conditions the interference of other organisms is an important factor. For 
example, all streptococci died in less than seven days in pond, ditch, and river water, 
whilst virulent strains died more rapidly than the least viable of the non-virulent 
strains, most of them not surviving for twelve hours. The evidence of the experiments 
described is that virulent hasmolytic streptococci recently isolated from lesions in the 
human body are poorly adapted to survive storage in water, but that old strains long 
accustomed to artificial media survive much longer. 

Hsemolytic Streptococci from Milk and from Human Lesions. R. C. 
Salter. (Amer. J» Hygiene, 1921, 1, 154-181.)—Hsemolytic streptococci differing in 
many respects from human pathogenic streptococci occur normally in unboiled and 
in pasteurised milk, and apparently belong to a homogeneous group. The morpho¬ 
logical differences between milk and human hasmolytic streptococci are, however, too 
slight for purposes of differentiation, but the reaction of milk streptococci in litmus 
milk is distinctive. Most of the milk species produce acid and cause a reduction of the 
litmus within twenty-four hours, whereas human pathogenic strains usually produce 
only a slight acidity, although there are numerous exceptions— c.g., S, viridans. 
Pathogenic haemolytic streptococci ferment carbohydrates more readily, a constant 
difference between the two groups being the failure of the milk species to ferment 
saccharose. They may also be differentiated by their thermal death-rates in milk, 
the pathogenic streptococci dying rapidly, whilst the milk species die slowly at 60^ G. 
The identification of haemolytic streptococci should always be confirmed by a test for 
haemolysis in a broth culture. The true Beta type produces haemolysin in broth, 
whilst other streptococci of very similar type do not. Haemolytic streptococci 
resembling the pathogenic type in every respect have been isolated from “ certified 
milk. They had only a low resistance to heat, and could be destroyed by proper 
pasteurisation. 

A Streptococcus which produces Ropiness in Milk. H. Violie. (Ann. 
Inst. Pastenr, 1921, 35, 218-229.)—A description is given of the streptococcus which 
produces ropiness in milk; the organism is widely distributed in milk, butter, cheese, 
etc., and grows rapidly in media containing lactose, maltose, or sucrose; lactic acid 
being produced. It does not attack IsBvulose, dextrose, xylose, starch, dextrin, or 
casein, but it utilises acid amines. The organism developes rapidly at 30^ C.; its 
growth is inhibited at 46^ G., and it is destroyed by heating for thirty minutes at 
60^ G. The streptococcus does not appear to have any injurious effect on human 
beings. W. P. S. 

Relation between Lactic Acid Production and Bacterial Growth in the 
Souringr of Milk. J. C. Baker, J. D. Drew, and H. J. Conn. (New York Agrio. 
Exper. Statf Bui. No. 74, 1919.)—Different cultures of lactic acid bacteria grow or 
multiply at different rates; one culture examined by the authors multiplied at a rate 
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almost in accordance with geometrical progression, whilst with another culture the 
rate was arithmetical. The rate of acid production per individual cell per hour also 
varies with the culture, being lower in the case of the organism multiplying at an 
arithmetical rate than in that which multiplies normally (geometrically). For a 
vigorous culture, the rate of production of lactic acid lies between 5x10*^^^ and 
10x10-^^^ mgrms. per hour. The ratio of total acid produced to the number of 
organisms present is fairly constant, and is directly proportional to the amount 
produced per generation by each individual cell. There is a tendency for the acid 
to increase at a geometrical rate up to the coagulating point; at this point, multi> 
plication of the bacteria appears to cease, and there is a considerable decrease in 
the rate of acid production. For counting the number of bacteria, the authors 
consider the direct count method to be preferable to the plate culture method. 

W. P. S. 


WATER ANALYSIS. 

Estimation of Active Carbon Dioxide in Water. I. M. Kolthoff. (Zeitsch, 
Untersuch. Nahr. Genussm., 1921, 41, 97-112.)—The solubility product of calcium 
carbonate, and the equilibrium between carbonate, bicarbonate, and carbon dioxide 
in water are discussed. It is shown that the value of the solubility product obtained 
by Tillmans and Heublein (Gesundheitsin,, 1913, 36, 669) is too high; and the 
amounts of free carbon dioxide calculated from the equilibrium between calcium 
carbonate and bicarbonate on the basis of their figure is only correct when the 
combined carbon dioxide is less than 100 mgrms. per litre. Similarly Tillmans and 
Heublein’s table, from which the active carbon dioxide (t.c., the carbon dioxide which 
will act on other carbonates) can be calculated, gives erroneous results when the 
calcium and bicarbonate concentrations are not equivalent. A table is given from 
which the amount of the active carbon dioxide in a water can be accurately 
determined when the free carbon dioxide and the calcium content have been 
estimated. For the estimation of the free carbon dioxide the author adds 10 drops 
of 1 per cent, phenolphthalein to 100 c.c. of the water in a stoppered flask, and 
titrates with ^ sodium hydroxide until the faint pink colour persists for five 
minutes. H. B. C. 

Estimation and Sigrniflcance of the Hydrogren Ion Concentration in the 
Examination of Drinking Water. I. M. Kolthoff. {Zeitsch. Untersuch, Nahr. 
Genussni,, 1921, 41, 112-122.)—The use of the hydrogen electrode is not convenient 
for the estimation of the hydrogen ion concentration in drinking waters, but the 
colorimetric method gives good results: neutral-red should be used as indicator. 
The Ph values are found by comparing the colour with that of standard buffer 
solutions in suitably calibrated glass wedges. A simple method obviating the use of 
buffer solutions consists in comparing the colour of 10 o.c. of the water, containing 
0*1 o.c. of 0*1 per cent, neutral-red solution, with 10 c.c. of standard mixtures of 
cobalt nitrate (72*8 grms. of crystallised cobalt nitrate in 1 litre of 1 per cent. 
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hydroohlorio acid) and ferric chloride (45*05 grms. FeGlg.SHgO in 1 litre of 1 per 
cent, hydrochloric acid). The Ph values are as follows: 


Mixture. 

Ph. 

Mixture. 

Ph. 

9-0 Co, 10 Fe . 

.. 7-Q 

5 0 Co, 5 0 Fe . 

.. 7-6 

7 0 3-0 „ 

.. 7-2 

4 0 „ 6-0 „ . 

.. 7*8 

5-5 „ 4-5 „ . 

.. 7-4 

30 „ 70 „ 

.. 8*0 


The carbon dioxide content of.the water may easily bo calculated from the 
Ph concentration and the bicarbonate content. The Ph value of drinking water is 
almost always between 7’0 and 8 0, is affected only slightly by the hardness, and 
is of but little value in assessing the quality of the water. H. B. C. 


ORGANIC ANALYSIS. 

Guanidine Carbonate as a Standard Alkali. A. H. Dodd. («/ Soc. Chem. 
Ind.y 1921, 40i 89-90t.) —Guanidine carbonate prepared from dicyanodiamide is 
readily obtained in a pure state by precipitating it from its aqueous solution 
with alcohol, repeating the precipitation, washing the product with 80 per cent, 
alcohol, and drying it at 110® C. It is not hygroscopic, and should form a useful 
substance for standardising acid solutions. W. P. S. 

Indicator Properties of Two New Phthaleins. W. Csanyi. {^eitsck. PJlektro^ 

chem,f 1921, 27, 64-68; J. Chem. Soc.^ 1921, 120, II., 270.)- The phthalein prepared from 
phthalic anhydride and 1:2: 3-xylenol affords a useful indicator, the change of 
which ranges from colourless to blue, takes place within the hydrogen ion concentra¬ 
tions, P„ 8*9 to 10*2, and is unaffected by excess of alkali or of alcohol. Ortho-a- 
naphtholphthalein is a less useful indicator than the above, because its colour changes 
are less sharp, although they take place over the same range of hydrogen ion concen¬ 
tration. Also it is only slightly soluble in water and in alcohol. H. E. C. 

Analysis of Liquid and Gaseous Mixtures of Ether, Alcohol, and Water. 
I. Masson and T. L. McEwan. (/. Soc. Chem. Ind., 1921, 40, 29-32t.)— The 
method is based on the fact that paraffin, water, ether, and alcohol together form two 
layers, the upper containing all the paraffin, most of the ether, and a part of the 
alcohol. By working under standard conditions the increase in weight or volume of 
the upper layer serves to indicate the amount of ether present, and from the specific 
gravity of the original liquid and the amount of ether found the amount of alcohol 
present is estimated by referring to the table of gravities of known mixtures of 
alcohol, ether, and water determined by the authors. The following is the method 
of estimating ether in the case of liquids: A separating funnel, containing 200 c.c. 
of petroleum spirit (sp. gr., 20/4®, 0*68 ; b.-pt., 40-75® 0.), is weighed (to 0*1 grm.); 
100 c.c. of the sample are then added and the funnel and contents again weighed. 
Two hundred c.c. of water, containing 2 per cent, of sulphuric acid to prevent 
emulsification, are then poured in, and the funnel is shaken vigorously and set aside 
for a few minutes, with occasional rotation to assist in separation of the two layers. 
After running off the aqueous layer the gain in weight represents ether, etc., 
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absorbed by the petroleum spirit, the gain in weight being about 90 per cent, of the 
ether present, and from the result the true value is found by reference to curves 
drawn from the tabulated results of examination of known mixtures. The results are 
accurate within 1 per cent., except where much water is present. Where only a 
small quantity of liquid 20-30 c.c.) is available, the process is carried out 
volumetrically in a 100 c.c. burette, the conditions of experiment differing slightly 
from those recorded above, and the actual content of ether is found by reference to 
special tables of results obtained by this method with known mixtures. In the case 
of gaseous mixtures, the gas is first dried by passing it through a drying-tube packed 
with ignited alumina; the ether and alcohol are then absorbed by two acid-bubblers, 
containing 10 c.c. and 5 o.c. respectively of pure sulphuric acid (sp. gr., 1*84). The 
gas taken for analysis should not contain more than 5 grms. of ether; any alcohol 
absorbed by the alumina should be displaced by a stream of dried air. It is advis¬ 
able to stand the acid-bubblers in cold water. The gain in weight of the alumina 
tube gives the amount of water present, and that of the acid-bubblers the alcohol and 
ether. The contents of the first acid-bubbler are placed in a Mohr-shaped burette, filled 
to the lowest mark with mercury, and having a 50 c.c. graduated stem and a bulb of 
not less than 80 c.c. TheJ&rst bubbler is then washed out with the contents of the 
second, and the acid layer made up to 20 c.c. with sulphuric acid (sp. gr., 1*84); 
mercury is then run out and 40 c.c. of paraffin added (sp. gr. at 20/4° C., 0*75; b.-pt., 
120-140® C.). More mercury is then run out and 50 c.c. of water are cai*efully intro¬ 
duced into the burette, held in a tilted position, after which the burette is corked and 
the contents mixed gently while the burette is cooled under the tap. After thorough 
mixing of the contents by inverting the burette twelve to fifteen times, the liquids 
are allowed to separate and the gain in volume of the paraffin is read. All readings 
of the burette are made at the same temperature as indicated by the thermometer 
attached to the stem of the burette. The gain in volume of the paraffin under these 
conditions is from 70 to 84 per cent, of the volume of ether absorbed, and the actual 
amount of ether is obtained by reference to tabulated results obtained by this method 
with known mixtures. R. G. P. 

Non-Identity of Elaeostearic Acid Tetrabpomide from Tung Oil with 
Ordinary Linolic Acid Tetrabromide. B. H. Nieolet. (/. Anier. Chem, Soc., 
1921, 43, 938-940.)—a-Elseostearic acid (m.-pt., 48° C.) from tung oil yielded, on 
bromination in glacial acetic acid solution, only 5 per cent, of a solid tetrabromide, 
m.-pt., 115° C. I the corresponding tetrabromide from linolic acid obtained from 
cottonseed oil melted at 114° G., but when mixed with the a-elaeostearic tetrabromide 
gave a mixture melting at 103° G. Further, ethyl tetrabromo-a-elseostearate (m.-pt., 
50° G.) was prepared, and its melting-point was found to be lowered by the addition of 
ethyl tetrabromolinolate. The two tetrabromides are, therefore, not identical, but 
isomeric, and there is thus np evidence that the two acids are space isomers. 

W. P. S. 

1 

Determination of the Acetyl Value of Fatty Substances. E. AndrC. 

{Comptes rend., 1921, 172. 984-986.)—From the saponifioatioD values, S and S', of a 
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fat before and after acetylation, it is possible to calculate exactly the corresponding 
acetyl value. If the acetyl value be denoted by A, it is easily shown that 

( XS \ 

1 + 13 ^), where X has the value 0*75. Calculation of the acetyl 

value from this expression is simpler and more rapid than Lewkowitsch’s method 
for determining it. T. H. P. 

Composition of French Oil of Turpentine. M. Vezes* {Comptes rend., 
1921, 172, 977-980.)—The polarimetric method described by Darmois (Thesis, 
Paris, 1911) has been applied to the estimation of the proportions of pinene and 
nopinene in a number of samples of oil of turpentine. Two hundred c.c. of the oil 
are distilled to five equal fractions of 40 c.c., the specific gravity (d) of each of these 
being measured at 15° C., and also the rotation (a) of a column 1 cm. in length for 
the three colours, yellow (A = 678 pp), green (546), and indigo (436), furnished by a 
mercury vapour lamp and isolated by filtration through suitable glasses. The 

corresponding values of [a]=^are calculated and are plotted as ordinates, with the 

values of A as abscisssB. Two points representing, for two colours, each of the five 
fractions are joined by straight lines, the five lines meeting in a point, C; straight 
lines are then drawn between C and the analogous points P and N, corresponding 
with mixtures of the optical antipodes of pinene and nopinene respectively. By the 
ordinates of the points where it cuts the vertical lines representing the two colours 
considered, the line CP defines the rotatory powers for these colours of the pinene in 
the sample, and similarly CN indicates the rotatory powers of the nopinene present. 
From the known values of the rotatory powers of pinene and nopinene for one of 
the colours chosen, it is possible to calculate the proportions of the two hydro¬ 
carbons by the law of mixtures. The points P and N lie on the A-axis, their 
abscisssB being: for P, 818 and 780*85 for the yellow-green and yellow-indigo pair 
respectively; and for N, 1042 and 1480*58 respectively. The points C, found 
experimentally for different samples of genuine oil of turpentine, differ but slightly 
from one another and also from the point of intersection, of the two lines 
representing, for each pair of colours, the rotatory dispersion of the pinene and 
nopinene contained in French oil of turpentine. The co-ordinates of are A = 740 
and [a] ■■ 15^10° C. for the yellow-green pair and A = 661*66 and [a] =21*05° C. for 
the yellow-indigo. The divergences of C from may be due to experimental error 
or to the existence of varieties of pinene and nopinene differing in rotatory power. 

T. H. P. 

Estimation of Chlorides in Petroleum. R. R. Matthews. (P. Ind. Erig. 
Chem., 1921, IS, 825-326.)—The sample is thoroughly mixed, and 500 c.c. are 
transferred to a graduated 2,000 c.c. stoppered cylinder into which 125 c.c. of 
acetone are introduced, and the liquids mixed for approximately three minutes. 
The total volume is then made up to 2,000 c.c. by the addition of water, and the 
whole mixed for five minutes. The cylinder is allowed to stand until approximately 
500 c.c. of the acetone-water mixture have settled out, and about 400 c.c. are 
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removed by means of a glass siphon, filtered to remove suspended oil, and oonoen* 
trated, and an aliquot part titrated with silver nitrate solution, potasmum 
chromate being used as indicator. Good agreement is shown between estimations 
made upon different portions of the same sample of oil. T. J. W. 

Estimation of Benzene Hydrocarbons in Coal-Gas. E. Berl, K. Andress, 
and W. Muller. (Zeitsch. angew. Chem,^ 1921,34,125-127.)—The adsorptive properties 
. of charcoal are utilized in a method for estimating benzene hydrocarbons in coal-gas. 
The inherent disadvantages of the dinitrobenzene and paraffin-oil methods are 
avoided, and the fact that even small amounts can be estimated accurately renders 
the method superior to that of Deville, in which the minimum amount which can be 
determined is 26*8 c.c. per cb. m. A layer of charcoal is put into a U-tube, the 
lower portion of which is widened, and into the open ends of which are placed stop¬ 
cocks in communication with inlet and outlet tubes. A current of coal-gas is passed 
over the charcoal at a velocity of approximately 250 litres per hour. When adsorption 
is complete, the limbs of the tube are connected with a steam-supply and a condenser 
and measuring-burette respectively, and the tube is heated in a bath to 110^ to 120° G., 
while a current of steam is passed through it; the hydrocarbon is thus distilled and 
is measured in the burette. By this method the amount of benzene hydrocarbon in 
a sample of illuminating gas was found to be 20*2 to 23*9 c.c. per cb. m., whilst 
the results obtained by the dinitrobenzene and paraffin-oil methods were 16*0 to 
17*2, and 9*74 to 10*1 cm. per cb. m. respectively. W. J. W. 

Characteristic Reaction of Mercury Fulminate. A Langrhans. {Zeitsch. 
anal. Chem.^ 1921, 60, 93-94.)—The test is made as follows: Twenty parts of 
fulminate are moistened with 5 parts of alcohol, 50 parts of water are added, and the 
mixture is shaken with 100 parts of 20 per cent, sodium sulphantimoniate solution. 
A yellow precipitate forms, the colour changing after a time to green and then black. 
The filtrate obtained from the precipitate is coloured red by nitric acid, and this red 
colouring matter is soluble in ether. W. P. S. 

Reagent for Wood and Vanillin. J. Griis. [Ber. Deut. Bot. Oes., 1921, 
38, 361-368 ; J. Chem. Soc., 1921, 120, II., 284.)—When a wood shaving is dipped in 
a solution of vanadium pentoxide in dilute phosphoric acid the cell walls gradually 
assume a yellowish-brown colour. The addition of vanillin to this reagent produces 
a reddish-brown precipitate, or if the test be applied on a microscope slide reddish- 
brown crystals may be observed, H. E. C. 

Origin, Development, and Value of the Thalleioquin Reaction. W. B. 
Hart. {J* Soc. Chem. Ind., 1921, 40, 72-78.t) —The green coloration produced when 
a quinine solution is treated with chlorine and ammonia was first mentioned by H. A. 
Meeson {PhiL Mag., 1835,158), and the test has since then been developed in numerous 
ways by the substitution of bromine for chlorine, by different methods of liberating 
the halogen, etc. The author, as the result of an investigation of the reaction, finds 
that excess of bromine and its prolonged action are detrimental to the production of 
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the coloration, 6 atoms of bromine per molecule of quinine yielding the greatest 
depth of colour, and with this proportion the reaction may be obtained with a quinine 
solution of 1: 200,000, The limit of sensitiveness is 1: 250,000 in a depth of 
2*26 inches of solution. The reaction is governed by so many variables that it is of 
little, if any, use for quantitative work. W. P. S, 

INORGANIC ANALYSIS. 

Identification of Mercury as Cuprous Mercuric Iodide. P. Artmann. 

{Zeitsch.anal Chem.^ 1921,60,81-88.)—A bright red coloration is obtained when a drop 
of a mercury salt solution is added to precipitated cuprous iodide. The reaction is best 
carried out by coating a piece of filter-paper with freshly-precipitated cuprous iodide, 
drying the paper at a low temperature, and then placing a drop of the mercury solu¬ 
tion on the treated surface. A solution containing 2 mgrms. of mercury per litre will 
give a coloration with the test. Bismuth salts, easily reducible substances, and excess 
of acid (greater concentration than must not be present. W. P. S. 

Nitroso R Salt, a Reagrent for the Detection of Cobalt. H. Sf. van 
Klooster. (/. Amer. Chevu Soc., 1921, 43, 746-749.)—When R-salt (sodium 2, 3, 
G-^-naphtholdisulphonate) is treated with nitrous acid, a nitroso compound is 
obtained which yields a bright red dye with cobalt salts and renders possible the 
detection of cobalt in the presence of large quantities of nickel. To prepare the 
nitroso salt, 35 grms. of B-salt are dissolved in 400 o.c. of water, 10 c.c. of con¬ 
centrated hydrochloric acid are added, the solution is cooled to 8® C., and a solution 
of 7-2 grms. of sodium nitrite in 20 c.c. of water is added drop by drop during thirty 
minutes. The orange-coloured precipitate is collected, washed with a small quantity 
of cold water and then with alcohol. It is but slightly soluble in cold water, still leas 
in alcohol, and fairly soluble in hot water. To detect cobalt in the presence of nickel 
and other metals, 2 c.c. of the solution to be tested are treated with 1 grm. of 
powdered sodium acetate and 2 c.c, of the reagent (0*5 grm. of nitroso R-salt dissolved 
in 100 c.c. of water); the mixture is boiled, 1 c.c. of concentrated nitric acid is added 
gradually, and the boiling continued for one minute. A red coloration indicates the 
presence of cobalt. The colours produced by iron, nickel, copper, etc., are destroyed 
by the nitric acid. W. P. S. 

Estimation of Iron by the Cupferron Method. G. E. F. Lundell. ( J. Amer, 
Chem, Soc»y 1921, 43, 847-851.)—Investigation of the cupferron method for the 
estimation of iron and the separation of this metal from manganese, showed that iron 
is precipitated completely by the reagent even from solutions containing as much as 
20 per cent, by volume of hydrochloric acid or sulphuric acid; the precipitate is also 
insoluble In cold dilute hydrochloric acid, but is oJightly soluble in dilute ammonia. 

W. P. S. 


Thallous Ferricyanide. Estimation of Thallium. V. Cuttioa and G. Can- 
neri. {Oazz. Ghim, Itai, 1921, 61, L, 169-174.)—The preparation and properties of 
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thalloas ferrioyanide are described. The following procedure is recommended in the 
estimation of thallium as chromate. The liquid containing the precipitated chromate 
is filtered under pressure through a filter supported by a platinum cone, the pre¬ 
cipitate being washed with 80 per cent, alcohol, in which it is practically insoluble, 
until a drop of the alcohol fails to react for chromic acid. The thallous chromate is 
then dissolved in dilute sulphuric acid and estimated by addition of potassium iodide 
and titration with thiosulphate: 81 corresponds with TlgO. The liquid to be titrated 
should contain the amount of thallium from about 0*2 grm. of the chromate, and 
100 c.c. of 2 ^-sulphuric acid, diluted to about 400 c.o., should be employed. Two 
grms. of potassium iodide are added, the end-point of the titration in presence of 
starch paste being shown by the change from dark green to golden yellow. The 
method gives rather lower results than the gravimetric method, but is more rapid. 

T. H. P. 

Preparation of Zireonia from Brazilian Ore and a New Method of 
Estimation. E. C. Rossiter and P. H. Sanders. (J. Soc, Chem, Ind., 1921, 40, 
70-72t.) —The finely ground ore is fused with sodium hydroxide, leached with water, 
the residue evaporated with hydrochloric acid to dryness and extracted with hot 
water, and the extract filtered. The dilute solution of the chlorides is treated with 
sulphur dioxide in slight excess of the amount required to reduce the ferric chloride 
and heated to boiling, after which sufficient ^7-sulphuric acid is gradually added to 
replace the chlorine in the zirconium oxychloride; after a short time the whole of the 
zireonia is deposited as a'bulky precipitate of basic sulphate, 5 Zr 02 . 2 S 03 . The pre¬ 
cipitation, which can be made quantitative, affords a means of separation from iron 
and alumina, but not from titania. The solution, containing 0*2 grm. of zireonia in 
150 C.C., is boiled with 25 c.c. of sulphur dioxide solution until the iron is reduced. 
It is then neutralised with ammonia, 10 c.o. of sulphur dioxide solution and 2 c.c. of 
iV-sulphuric acid added, and the liquid again boiled. The precipitate is filtered off, 
washed, and dissolved in hydrochloric acid. The solution is evaporated just to dry¬ 
ness, the residue dissolved in water, the precipitation with sulphurous and sulphuric 
acids repeated, and the precipitate washed and ignited to oxide. The method is not 
suitable for the separation of large quantities of iron, as the basic zirconium sulphate 
is slightly soluble in the ammonium salt derived from the acid formed by the reduc¬ 
tion of the ferric salt. W. R. S. 

Estimation of lodie Acid and Silver by Electrometpic Titration. W. S. 
Hendrixson. (/. Amer, Chem, Sfoc., 1921, 43, 858-866.) —The electrometric titration 
method is trustworthy for the estimation of iodate; the latter is reduced by the 
addition of an excess of standardised iodide solution in dilute sulphuric acid, and the 
excess is titrated with permanganate solution. Iodide may be titrated directly with 
iodate in dilute sulphuric acid solution by the electrometric method. Hydrochloric 
acid cannot be used in place of the sulphuric acid. The titrations may, however, be 
made in the presence of chloride in concentration not exceeding and in the 
presence of nitric acid of higher concentration if it contains only traces of nitrous 
acid. Silver may be accurately estimated by electrometric titration, iodide and per¬ 
manganate solutions being used for the purpose. W. P. S. 
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Volumetrie Estimation of Sulphuric Acid. C. Pezzi. (Oiorn. Chim. Ind. 

1921, 3, 10-11.)—Baschig’s method of estimating sulphuric acid volumetrically 
by precipitating it as benzidine sulphate and titrating the latter, suspended in water, 
with ^ sodium hydroxide solution at 50® 0., is useless in presence of ferric salts, 
which tenaciously retain occluded benzidine sulphate. The author finds that 
titration of the precipitate with standard sodium nitrite solution gives results low by 
only about 0’2-0‘3 per cent., even when ferric salts are present. Two grms. of 
benzidine are dissolved in 750 c.c. of water containing 3 o.o. of hydrochloric acid, the 
clear solution being made up to a litre ; 160 c.c. are sufficient for 01 grm. of HjSO^. 
This solution is added in the cold, with continual stirring, to the sulphate solution 
containing hydrochloric acid, the precipitate being allowed to settle. The mother- 
liquor is filtered in small quantities through two filter-papers on a Biichner funnel, the 
precipitate being afterwards introduced and washed first with the mother-liquor and 
finally several times with hot water, 15 c.c. in all being used. The precipitate is 
washed into a beaker, and should be finely divided in the liquid, whilst the papers 
are destroyed in a small beaker by means of 15 c.c. of concentrated hydrochloric 
acid, and this solution added to the suspension of the precipitate. The whole liquid 
is then titrated with sodium nitrite solution at 10-12® C. until, even 15 mintites 
after the titration is finished, a drop of the liquid colours potassium iodide-starch 
paper. One c.c. of sodium nitrite corresponds with 0*002452 grm. HgSO^ or 
0*0024015 grm. SO^. T. H, P. 

Detection of Volatile Alkamines in the Presence of Ammonia and of 
Tertiary Alkamines in the Presence of Primary and Secondary Alkamines. 
h. E. Woodward and C. L. Alsberg. (/. Biol Cliem,, 1921, 46, 1-7.) -The food¬ 
stuff is distilled with water, and the distillate received in a slight excess of acid. The 
acid solution is evaporated to a small volume, made alkaline by the addition of 
sodium hydroxide, and distilled into about 1 c.c. of 40 per cent, formaldehyde in a 
test-tube. One c.c. of a solution containing 12 per cent, of potassium bromide and 
18 per cent, of mercuric bromide is added, and the test-tube gently warmed. In the 
presence of over 0*5 mgrm. of amino nitrogen there is produced a white precipitate 
of mercurous bromide which is insoluble on the addition of more formaldehyde. 
This reaction is approximately quantitative when employing about 10 c.c. of solution 
containing 1 c.c. of formalin and between and .yoty of the amine. Under these 
conditions the precipitate obtained is nearly twenty times the weight of the amino 
nitrogen. To detect tertiary alkamines in the presence of others, the volatile sub¬ 
stances are distilled off and collected in a slight excess of dilute acid. The acid 
solution is evaporated to a small bulk, filtered if necessary, and precipitated 
by the addition, from a graduated pipette or burette, of Mayer’s reagent containing 
45 grms. of mercuric iodide and 33 grms. of potassium iodide per 100 c.c., until no 
more precipitation is observed. Each c.c. of the reagent precipitates 59 mgrms. of 
trimethylamine. By filtration and distillation of the precipitate with a solution con¬ 
taining sodium hydroxide and sodium sulphide, the trimethylamine may be recovered 
free from traces of mono- and dimethylamine. T. J. W. 
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Decomposition of Nitrous Acid. E. Oliveri-Mandalk. (Gazz, Chim. Ital, 
1921, 61 , I., 138*140.)—The methods usually employed for the detection of nitric acid 
in presence of nitrous acid give uncertain results owing to the formation of appreci* 
able traces of nitric acid by partial decomposition of the nitrous acid. The author 
finds that the action of hydrazoic acid on nitrous acid proceeds quantitatively in 
accordance with the equation HNOa + HN^-sHgO + NjO + N,, no trace of nitric acid 
being formed. To test for nitric acid in a solution containing also nitrous acid, the 
liquid, acidified with acetic acid when the nitrous acid is present as salt, is treated 
with either a few c.c. of dilute hydrazoic acid or a little of its sodium salt. Since 
excess of hydrazoic acid interferes with all the colour reactions employed to identify 
nitrates and nitrites, the liquid is boiled to expel such excess, and a portion of it 
tested with an acetic acid solution of naphthylamine and sulphanilic acid to ascertain 
if all the nitrous acid has been destroyed; this being the case, the remainder of the 
solution is examined for nitric acid. T. H. P. 

Comparison of Scales' Method and the Use of Devarda’s Alloy for the 
Reduction of Nitric Nitrogen. A. P. Harrison. (J. Biol Chem., 1921, 46, 
63-56.)—Two hundred c.c. portions of a sodium nitrate solution containing approxi¬ 
mately 0*1 mgrm. of nitric nitrogen per c.c. were measured into Kjeldahl flasks, to 
one set of which 3 grms. of Devarda's alloy (aluminium 60, copper 46, and zinc 
5 per cent.) and 2 c.c. of saturated sodium hydroxide solution were added. A second 
set was prepared by adding 80 grms. of zinc-copper couple, 5 grms. of sodium chloride, 
and 1 grm. of magnesium oxide. Both sets were distilled into 50 c.c. of 4 per cent, 
boric acid solution to a total volume of 200 c.c. One drop of brom-phenol blue was 
added to each and the liquids titrated by artificial light with sulphuric acid. The 
results obtained indicate that both methods are equally accurate, but that the Scales* 
method is more convenient and occupies less time, the same zinc being used 
repeatedly and recoppered before each estimation. T. J. W. 


PHYSICAL METHODS, APPARATUS, ETC. 

Adsorption of Alkalis by Cellulose. I. M. Kolthoff. (Pharm. Weekhlad, 
1921,68, 46-56.)—Although cellulose does not adsorb sodium and potassium hydroxides 
in the physical sense, they are taken up by it from solutions, and with concentrations up 
to iN the amounts are proportional to the concentration. Thus, from sodium hydroxide 
solutions of iN, 2N^ N, and strength, undried cellulose removed 3*2,1*4, 

0*65, 0*36, 0*085, 0*04, and 0*11 mol.-equivalents per grm. respectively, and in the 

equation these results therefore show a = 0*8. With dried cellulose the 

following figures were obtained ; from 4Jf, 2*1; 2Ny 1*1; N, 0*58; ?, 0*3 ; 0*055 ; 

and 0*03, giving a = 0*55. Between concentrations of 4jN’ and 6Nf the amounts 
taken up are constant and independent of concentration: 3*3, 3*2, and 3*1 for 4:N, 
5N, and respectively, and chemical combination takes place. Above 6N a sharp 
increase occurs and amounts again become constant: 5*2 and 5*5 for IN and 8N; a 
different combination is formed. Alkali carbonates are not taken up by cellulose. 
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From barium hydroxide more is taken up than from alkali hydroxides; thus, filter 
paper took up 0-63, 0*62, 0*28, 0-30, 0-14, and 0*03 mol.-equivalent per grm. from 
barium hydroxide solutions of 0*29N, 0'27JW, 0*096.^^, 0*087^, 0*028iV, and 0-0084^ 
concentration respectively, and ^ith cotton wool the amounts were 0*62, 0*39, 0*22, 
and 0*14, with* 0*3, 0*15, 0*06, and 0*03JN'solutions. The amounts taken up are pro¬ 
portional to the square root of the concentration. Ammonia is taken up only in 
presence of other alkalis. W. J. W. 

Adsorption of Lead and Copper by Cellulose. I. H. Kolthoff. (Pharm, 
Weekblad, 1921, 68 , 162-159.)—Neutral solutions of lead salts are not completely 
adsorbed by cellulose. If an alkali hydroxide containing carbonate be added to the 
solution, all the lead is removed, but this is due to precipitation of most of the lead, 
after which the remainder is adsorbed. With very dilute lead solutions, the amount 
adsorbed by cellulose is dependent on the concentration; in stronger solutions the 
amounts taken up are proportional to the alkalinity of the ash of the cellulose. 
Thus, filter paper having an ash-alkalinity equivalent to 1*17 c.c. per grm., adsorbed 
1 to 1*4 c.c. per grm. from and solutions of lead acetate, whilst only 

0*22 to 0*30 c.c. were adsorbed by filter paper with an ash-alkalinity of 0*22 c.c, 

In the case of copper salts, adsorption or fixation from neutral solutions is very 
slight and is not influenced by the alkalinity of the cellulose ash; about 01 C.C. A 
per grm. was fixed from solutions of concentrations between ^ and Fixation is 
greater from ammoniacal copper solutions, and is in inverse ratio to their concentra¬ 
tions. Thus, from solutions of O'liN CUSO 4 in 1*227 NH 3 , and of 0*07iV, 0*02877, and 
0*01127 CUSO 4 in 0*627 NH 3 , the amounts fixed were 0*35, 0*37, 0*67, and 0*84, 
respectively per grm. of paper. A considerable increase in the fixation takes place 
by addition of sodium hydroxide to the ammoniacal solution: the amounts with 
0 1427 CUSO4 in 1*227 NH^ and 0*127 NaOH, and with 0*0727 and 0 01427 CUSO4 in 
0*627 NHg and 0*127 NaOH were 3*12, 5*65, and 5*62 cc. 0*127 Cu. per grm. of filter 
paper. W. J. W. 

Adsorption by Asbestos* I. M. Kolthoff. {Pharm. Wechblad, 1921, 68, 
401-407.)—Asbestos possesses adsorptive properties only when in an impure con¬ 
dition ; material which has been purified by treatment with hydrochloric acid is no 
longer adsorbent. Adsorption varies with different qualities: with five samples, 3*25, 
0*65, 0*2, 2*6, and 1*0 c.c. of ^ hydrochloric acid were adsorbed per grm. of asbestos, 
whilst with another sample, 0*5 c.c. of silver nitrate and 1*37 c.c. of sodium 
hydroxide were adsorbed. Metals are adsorbed from their neutral solutions. When 
1 grm. of asbestos was treated with 50 c.c. of a solution containing 20 mgrms. per litre, 
and the metal remaining in the solution was estimated colorimetrically after treat¬ 
ment, the following figures were obtained : nickel, 18; copper, 8; iron, 8; silver, 7; 
and lead 0 mgrms. per litre. The high adsorption of lead may be utilised in its 
removal from drinking water. Adsorption is found to take place in accordance with 
the adsorption isotherm: The following values of 1/n and a were 

obtained with various solutions: hydrochloric acid, 0*65 and 4*9; silver nitrate, 0*66 
and 0*28; copper sulphate, 0*29 and 0*1; lead nitrate, 0*36 and 0126; sodium 
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hydroxidd, 0*33 snd 0 30; and morphine chloride, 0*63 and 0 * 2 . With higher end 
ooncentrations silver is more completely adsorbed than copper or lead, but with 
lower end concentrations the reverse occurs. Thus, with ^ and silver nitrate, 
jr/w*» 0*076 and 0*016; with 0*1 mol. and 0*01 mol. copper sulphate and 0*06 mol. 
and 0*006 mol. lead nitrate, xjm-O^Ob and 0*028, and 0*0436 and 0*023. In addition 
to being adsorbent, impure asbestos is hygroscopic. For quantitative estimations it 
must be boiled with hydrochloric acid, and the purified material should not adsorb 
more than 0*1 c.c. ^ acid per grm. W. J. W. 

Adsorbent Properties of Glass-Wool. I. M. Kolthoff. {Pharm. Weehblad, 
1921, 68, 463-471.)—Glass-wool is not a true adsorbent, as in contact with water it 
liberates alkali, which affects the composition of solutions filtered through the 
material; further, its adsorptive capacity varies with the temperature, and a state of 
equilibrium is not reached. The alkalmity, calculated as equivalent of hydro¬ 
chloric in 60 c.c. of water which had been shaken with Jena glass-wool, was 0*06 
after five minutes*, and 0*5 after ten days’, shaking; after boiling for half an hour the 
alkalinity was 2*6. Previous treatment of the glass-wool with hydrochloric acid 
slightly increased its action with water, owing to a larger surface being exposed. 
From very dilute solutions of metallic salts relatively large amounts of the metals 
are taken up. Estimation of the metal in the residual solution after shaking 60 c.c. 
{10 mgrms. per litre) for two minutes with 1 grm. of glass-wool at normal temperature 
and 50® C., respectively, gave the following results: Lead, 1*5 mgrms. per litre and 
nil; copper, 2 to 3 mgrms. per litre and nil; zinc, 8 and 1 mgrms. per litre. In 
each case the adsorbed metal was completely recovered by treating the glass-wool 
with acetic acid. Investigation of the applicability of the adsorption formula 
xjm = shows that after shaking with hydrochloric acid for one hour, there is no 
relationship between the end-concentration and the amount absorbed ; for values of 
c of 0*096, 0*0485, 0 02428, and 0 0093, the values for x/w were 0*10, 0*096, 0*072, and 
0*070. If the glass-wool be shaken with the acid for five hours to one week, the 
adsorption equation holds good, and the rate of adsorption is directly proportional 
to the concentration if there be no interference from diffusion. With end-concentra¬ 
tions of 0*0836-0*0082, the values for a and Ijn are 0*89 and 0*35 after five hours’ 
shaking, and 10*0 and 0*89 after one week. Beyond this period, no relationship 
exists between xlm and c, but the amount which is adsorbed steadily increases. 
From sodium hydroxide solutions much smaller amounts are adsorbed than from 
hydrochloric acid ; after four hours’ shaking, 0*15-0*28 c.c. NaOH were taken up 
from solutions of ^ to concentration. 

From solutions of metallic salts and of alkaloids only small amounts are 
adsorbed. In the case of silver nitrate solutions, adsorption after four days was 
0*25-0 *30 c.c. ; lead solutions undergo a higher adsorption. From quinine hydro¬ 
chloride only l*5-2*0 per cent, was taken up. After boiling for fifteen minutes higher 
results were obtained, the adsorption with ^ silver nitrate, copper sulphate, and 
quinine hydrochloride, being 2*0, 7*75, and 9*0 c.c. y^ respectively. W. J. W. 

Analysis by means of Reducing- Flames; Detection of Traces of 
Manganese in Presence of Iron or other Substances. J. Meunier. {Comptes 
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rend., 1921, 172, 678-681.)—This method {Bull. Soc. Chim., 1919, 26, 67), which 
permits of the detection of traces of compounds of lead, manganese, calcium, 
strontium, potassium, lithium, etc., when other methods fail, is based on the 
principle that, when an oxide or a salt undergoes reduction on introduction into 
a flame, the latter exhibits a line spectrum of the corresponding metal. The 
hydrogen flame gives better results than coal gas, and an apparatus is described by 
means of which the powdered material is projected into the tube leading the 
hydrogen to the orifice where it is burnt. Behind the flame is the slit of a spectro¬ 
graph. The results obtained with oxalate or oxide of iron are given, the number of 
lines in the spectrum increasing as the exposure of the photographic plate is 
increased. The presence of a trace of manganese in the iron was readily detected. 

T. H. P. 

Arsenic Reduction Tube with Electrical Heating:. K. Zwicknagl. 

Chem. Zeit., 1921, 46, 418.)—In order to obviate the possible danger of hydrogen 
arsenide passing through the usual form of tube without decomposition on account 
of insufficient heating of the gas at the centre of the tube, a tube with an internal 
diameter of 10 mm. is flattened out into a roughly rectangular cross-section by 
heating and pressing between sheet-asbestos until the walls are about 2 mm. apart. 
When in use, the flattened part of the tube (16 to 20 cm. in length) is held in a 
vertical position, and is heated by means of resistance-wire about 0*5 mm. in 
diameter wound round the tube and separated by and insulated with asbestos-paper 
—a current of 3 amps, at 120 volts is sufficient to give the necessary temperature; 
the capillary tube is of the usual dimensions—vix., 1 to 1-5 mm. in diameter. 

E. G. P. 

Apparatus for Sodium Peroxide Fusions. 
H. J. Hodsman. (/. Soc. Chm. hid., 1921, 40, 74t.)— 
The reaction vessel consists of a thin-walled steel tube 
closed at the bottom and provided with a well-fitting 
cap which has so small a surface of contact that a joint 
cemented by solidified melt can be broken readily or 
freed by solution in water. The mixture of substance 
and sodium peroxide is placed in this tube, which is 
then inserted in an outer casing having a lid held in 
place by a bayonet catch; the latter, when drawn up, 
holds the cap of the inner tube in position. The 
apparatus is supported in an inclined position, and the 
base is heated by a burner until the charge has fired. 

W. P. S. 
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REVIEWS. 

Official Yeae-Book of the Soientipic and Learned Societies op Great Britain 
and Ireland. Pp. 351. London: Charles Griffin and Co., Ltd. 1920. 
Price 168. 

The thirty-seventh annual issue of this Year-Book, which has recently been 
published, shows a great advance on the previous year in the number of papers con¬ 
tributed on scientific subjects during the session of 1919 to 1920, and is thus an 
indication of the recovery of the learned societies from one of the effects of the war. 

The work is so well known and so permanently established that it is hardly 
necessary at the present day to emphasise its value to all workers in any branch of 
science, literature, or art. The complete lists of papers read before the different 
societies, which are conveniently classified into fourteen groups, enables anyone to 
learn what has recently been done in the subjects in which he is particularly 
interested, and in many cases this would not oe possible in any other way. 

As usual, the book is well printed and on good paper, and has an index which is 
sufficient for the societies as a whole, but it would be a great advantage if the 
publishers could see their way to issue every few years a classified subject index. 

Editor. 

Cocoa and Chocolate, their Chemistry and Manufacture. Second Edition by 
R. Whymper. Pp. 568. London: J. and A. Churchill. 1921. Price 428. net. 

Nine years have elapsed since the appearance of the first edition of this book, 
which is the standard work in English on the chemistry and manufacture of cocoa 
and chocolate. Whilst the first edition probably owed more than a little to the 
standard work in German (Zipperer’s “Manufacture of Chocolate'"), the 241 pages of 
new matter in this edition owe nothing to that source of information. The book may 
conveniently be considered under the three main sections into which it is divided. 

The first section, entitled the History, Botany, and Agriculture of Cacao, contains 
as much information on these subjects as the analyst of cocoa and chocolate could 
desire. This section has received ample additions in the historical portion, and a 
separate chapter is now devoted to Statistics (to 1918). One cannot read the 
interesting but somewhat discursive eighteen pages on the fermentation of cacao 
without realising how many problems the subject contains for the chemist. The 
author's whole-hearted approval of the washing of the cacao bean, as practised in 
Ceylon and Java, is not echoed by other authorities, who have observed that washing 
away the pulp greatly reduces the toughness of the shell, and renders it brittle and 
liable to break on handling. The chapter on the characteristics of the principal 
kinds of commercial cacao bean is excellent, and contains new data of interest to the 
ohemist. 

It is the second section, which deals with the Manufacture of Chocolate and 
Cocoa Powders, which has received the most important and valuable additions, the 
amount of information being twice that in the former edition. The new material is 
largely derived from the author’s personal experience; it is up to date throughout, 
and contains much that is of value to the analyst. The few inaccuracies in the first 
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edition have been corrected, save one referring to theobromine. The author still 
quotes some results of his which show that large quantities of theobromine are lost 
on roasting the beans—thus, fifteen minutes at 120® C. show a loss of 0*34 per oenLg 
and eight minutes at 230^ G. a loss of 0*86 per cent. The author has evidently been 
the victim of an inferior method of estimation of theobromine. Were his figures true, 
the flues leading from roasting machines, in which tons of beans are roasted every 
day, would soon be clogged with theobromine, and a very valuable by-product thus 
produced. The new chapter on the Nutritive Value of Cocoa Preparations is un* 
satisfying, not because of any fault on the author's part, but because the modern 
work published on this subject is meagre. 

The third and concluding section, occupying 177 pages, is of especial interest to 
the analytical chemist. This deals with the chemistry of cacao and its products, and 
gives a complete survey of the component parts and the methods of analysis. The 
author has collected in his book almost all the analytical figures of cacao products 
that have ever been published, the only notable exception being those of Winton, 
Silverman, and Bailey. He also gives the range for the various constituents. In the 
reviewer’s opinion the fat in roasted nib is rarely as low as 45 per cent., and the 
theobromine in cocoa powder never as low as 0*7 per cent. The various analytical 
methods are set out clearly and fully, and very few processes have escaped mention. 
A more critical spirit would have been an advantage here; for example, as many as 
seven methods of estimating the fat are described. The methods of Kreuz and 
Hughes might with advantage have been replaced by the expeditious process due to 
S. B. Phillips (Analyst, 1916, xli., 122). Those who, having no knowledge of the 
subject, consult the book for specific guidance, will find the wealth of material 
ancient and modern, confusing, and many of the chapters would profit by a succinct 
summary of conclusions. Milk chocolate deservedly receives considerable attention^ 
and a chapter has been added, unfortunately not conclusive, on the detection of husk 
in cocoa, the author’s opinion being that ** with modern machinery there can be nq 
, excuse for the presence of any quantity of husk in a cocoa or chocolate.” 

On p, 396 theobromine is stated to sublime at 134® C. The correct temperature 
is about 220® C. Maupy’s process does not estimate the mixed alkaloids, as stated 
on p. 501, but gives theobromine alone. 

The text is illustrated by sixteen plates showing the production of the raw product, 
twenty-nine figures of machiner}^ and nine photo-micrographs of cocoa and sugar. 
The photo-micrograph showing crushed cacao nibs is feeble and unrepresentative. 

In carefully reading the book only one printer’s error was noticed (on p. 515, 
Method I. should read Method II.). The eirrangement of the book is logical 
throughout, and the printer’s work leaves nothing to be desired. 

Abthub W. Knapp. • 

The Bxtba Phabmaoopceia, Vol. II., Seventeenth Ediaon. By W. H. Mabtindalb,. 

Ph.D., P.C.S., and W. W, Wbstoott, M.B. Pp. xxxii-f688. London; 

H. K. Lewis and Go., Ltd. 1921. Price 178. 6d. net. 

The first volume of the seventeenth edition of this work was issued in June, 192Q,. 
and has already been reviewed in this journal (Analyst, 1920, VoL XLV., p. 400)^ 
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Tile subjects included in the present volume are arranged in the same sequence 
as in Vol. I. They consist mainly of analytical addenda to the Materia Medica 
given in that portion of the work, followed by chapters on Animal Organo-therapy, 
Bacteriological Notes, and a poaological table arranged in alphabetical order. 

As in previous editions, we find in this volume a very useful section 
on the examination of blood, urine, water, and milk, in addition to other physio¬ 
logical and pathological substances. In most instances the methods of analysis 
described are sound and the deductions made are correct, but a few points call for 
comment. 

In describing the estimation of fat in milk only one method, the Werner-Schmidt 
process, is given, and the details of procedure in this case are not those usually 
adopted at the present time. 

On p. 450 appears the statement that skimmed and separated milk should 
contain at least 9 per cent, of milk solids, whereas the Sale of Milk Begulations of 
1901, to which the authors refer, have been superseded by the Begulations of 1912, 
fixing a minimum standard of 8*7 non fatty solids. 

Under water analysis the phenol-sulphonic process is the only one described 
for the estimation of nitrates, and no reference is made to the other more usual 
methods. 

The present edition retains the chart for the recognition of organic chemical 
bodies used in therapeutics that has proved its utility in previous issues, and other 
very useful sections are those on mineral waters, antiseptics, and proprietary medicines. 
Ninety pages are devoted to Bacteriological and Clinical Notes with reference to 
special diseases, and the information here recorded is concisely and clearly expressed. 

A number of legal enactments and reports on various diseases are referred to, 
and frequently brief abstracts are given. The methods of bacteriological examina¬ 
tion and tests for the detection of specific organisms are described at some length, 
and the many references to original articles on these subjects show the great trouble 
taken by the authors to make the book as complete as possible. 

The present edition in every respect reaches the high level of excellence attained 
by its predecessors and should not only find its way to the bookshelves of those 
specially Interested in pharmacology and therapeutics, but should also prove of great 
value to the large number of analytical chemists who are frequently consulted on 
matters referred to in its pages. P. A. Ellis Bichabds. 

VoLUMETBic Analysis. By Chables. H. Hampshire, B.So., F.I.C. Third Edition. 

Pp. 120. London: J. and A. Churchill. 1921. Price Ts. 6d. net. 

The larger part of this book is devoted to the processes of volumetric analysis 
and gives a clear presentation of the elementary theory underlying them; there are in 
addition sections in smaller type dealing with that side of the subject which concerns 
particularly the pharmaceutical student, for whom the book is primarily intended. 

The first six chapters give in detail a variety of estimations based on the use of 
standard acids and alkalis ; the theory of indicators is explained without reference to 
ipnisation. There follow four chapters on reactions involving oxidation and reduction. 
Two chapters are devoted to precipitation reactions, and finally there is a useful 
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collection of miscellaneous exercises. Throughout the volume the calculation of 
results is well illustrated by a series of fully worked numerical examples. The 
book contains also a short index and a table of the atomic weights of the commoner 
elements. 

As presenting an introductory course in volumetric analysis the small volume 
can on the whole be recommended; at the same time it is open to criticism on 
certain points of detail. Need the beginner be burdened with the chemical names 
and structural formulse of the dyes used as indicators ? If the elementary student 
is to rely upon his textbook for instruction in manipulation, that instruction should 
be thoroughly comprehensive. In this book a knowledge of the accurate use of the 
balance is taken for granted, and no details are given as to the best methods of getting 
a weighed quantity of solid into solution without loss; on the other hand, the 
manipulation of the various measuring vessels is described at length. If limitations 
of space prevent a complete treatment of sources of error, it would surely be better 
to leave such treatment entirely to the teacher. While the student receives warning 
on such points as the cleanliness of apparatus and the temperature at which his 
flasks, etc., hold exactly the right volume, no mention is made of errors of parallax in 
reading a burette, or of the procedure to be followed if the presence of water in 
freshly washed apparatus should introduce errors into his results. Omissions such 
as these are just as fruitful of error as many of those points which are fully 
dealt with. A. F. Kitching. 

The Fundamental Pbocbsses of Dye Chemistry. By H. E. Fierz-David, translated 
by F. A. Mason. Pp. 235 (45 illustrations, including 19 plates). London: 
J. and A. Churchill. Price 21s. net. 

The title of this book scarcely indicates its technical character, and the word 
“ Manufacture ** might well replace “ Chemistry.’* The translator is to be con¬ 
gratulated for introducing to the English-speaking chemist a volume novel in both 
its manner of presentation and contents. The translation is a very literal one, 
which is to be welcomed provided the result is a readable volume. This is generally 
the case, although one notes sentences such as: “ For the rest, the index will afford 
any further information in cases of doubt ** (p. 4), and “ The development of the dye 
industry has brought it about . . (p. 210). The plates are well produced, but it is 

unfortunate that the figures are not better adjusted to relate to the adjacent text. 
Fig. 43 (** Distillation of a liquid of high boiling-point ”) appears very elementary and 
quite unnecessary. The publishers are well advised to refrain from the recent 
practice of producing books on cheap paper and adopting other economies in prefer¬ 
ence to making a small addition to the cost. 

The novel method of inserting as a marginal note the quantities used in a 
preparation is retained in the translation. Preparations of many important inter¬ 
mediates are given in detail. Objection must be taken to the author’s habit of 
interrupting the description of a preparation by inserting a discussion of the methods 
which may be used; thus the description of the preparation of naphthalene nitro- 
trisulphonio acid 1. 3. 6. 8 ceases at the top of p. 14, and is recommenced in the 
middle of a paragraph on p. 15. The method of stating the amount of an amino- 
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compound by giving the amount of sodium nitrite in grms. required for its diazotisa- 
tion is particularly .useful, but it should not be introduced in a book of this character 
without an explanation, as is done on p. 19 {** 28 nitrite naphthylamine-trisulphonic 
acid ”), 

The sections on ** Intermediates** and “Dyes** are accompanied by valuable 
“ Notes on Works Technique and Practice ** for each preparation. The section on 
“Technical details** deals with works operations, plant, management, and costing, 
and a valuable “ Analytical section ** completes the book. 

The author has made an extremely valuable addition to chemical literature. In 
view of its wide scope, the volume should undoubtedly be in the hands of all interested 
not only in dyestuifs but also other organic chemicals, either as students, chemists in 
works, or persons responsible for plant in chemical works. 

F. W. Atack. 

Eecent Practice in the Use of Self-co^^tained Breathing Apparatus. By 
Lieutenant Eex C. Smart, M.C., E.E. Pp. xiii + 243. London: Charles 
Griffin and Co., Ltd. 1921, Price 15s. 

The subject-matter of this book deals with rescue work in connection with 
military mining operations, but, as Professor Cadman remarks in a Foreword: 
“ Eescue work in collieries would be conducted more efficiently and with less danger 
by the application of some, at least, of the rules and regulations, and by the adop¬ 
tion of the standardised system of training which were employed by the military 
authorities in connection with the rescue operations conducted by the travelling 
companies of the Eoyal Engineers during the war.*’ It may be added that, not only 
in collieries but in many industrial operations where cases of “gassing** are liable to 
arise, the use of self-contained breathing apparatus, and proper instruction in its use, 
would prove to be of material benefit. 

The author deals in ten sections with (1) the organisation of mine rescue 
schools, (2) training of personnel, (3) self-contained breathing apparatus, (4) testing 
and repairing of apparatus, (5) formation of characteristic mine gases in military 
mining, (6) resuscitation from mine-gas poisoning, (7) organisation of mining 
companies in mine rescue work, (8) rescue and recovery work in the trenches, 
(9) use of breathing apparatus in mine warfare, and (10) care of mice and canaries. 

The “ Proto ” type of apparatus, which is described in detail, was the one chiefly 
used; it has been proved to be in advance of other types, and the extended use to 
which it was subjected enabled its defects to be detected, and the results of wear 
and tear to be determined* Doubtless some of its faults were due to the conditions 
obtaining in military mining operations, and would not arise in civil use where 
greater care in control and inspection of the apparatus might be anticipated. 

The “ Salvus *’ breathing apparatus was used only for inspectional purposes; its 
wider applicability is disputed in the light of tests carried out with it. A brief 
description of the “Novita” apparatus for the administration of oxygen in gas¬ 
poisoning oases is given. 

It is to be regretted that the information in this book has not been presented in 
a clearer manner; the too frequent use of heavy type, even for minor paragraphs. 
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xsonfuses the reader and tends to obscure more important items. The paragraph^ 
title “Abnormalities and Impurities in Mine Air” on p. 142 is repeated on p. 146. 
On this page also the incomplete sentence, ** Gelignite on detonation 7 per 
cent. CO, burning 80 per cent. CO,” has apparently become detached from its 
context; whilst on p. 154, a section headed “ (6) German Carbon Monoxide Testing 
Papers ” is given undue prominence and should have been inserted at the top of 
the page after “ 4 {a) Test paper . . . British method.’' Notwithstanding these 
defects, the author is to be congratulated on having collected and assembled a large 
amount of detail in regard to the use of breathing apparatus, which is a valuable 
addition to the rather limited information published. W. J. Wright. 

$ ^ 4 {» 

THE INSTITUTE OF METALS. 

For the first time since its formation, in 1908, the Institute of Metals will be paying 
in the autumn a return visit to a provincial city. This meeting will be held in 
Birmingham, on September 21-23, the first autumn meeting of the Institute having 
also been held in that city in November, 1908. The arrangements for the meeting are 
in the hands of the Committee of the Birmingham section of the Institute, of which 
Dr. H. W. J^pwnsdon, M.Sc., is Chairman. The programme will include a recep¬ 
tion by the Erord Mayor of Birmingham, visits to the University and works in the 
neighbourhood, as well as excursions in the locality. 


INTERNATIONAL UNION OF PURE AND APPLIED CHEMISTRY. 

BELGIAN BUREAU OF CHEMICAL STANDARDS. 

A REPORT has been made to the Belgian Chemical Society (Bull. Soc, Chirn, Belge^ 
1921, 30, 41) by M. J. Timmermans upon the Bureau of Chemical Standards, the 
establishment of which was entrusted to Belgium at the International Chemical 
Conference (c/. Analyst, 1921, p. 120). 

Attention is first directed to the various technical and scientific uses for 
standard chemical products, and to the difficulty of procuring such products. In 
<lermariy, “normal metals” of guaranteed purity can be obtained from the 
Physikalisch-Technisches Reichsanstalt at Charlottenburg, which has also investi- 
.gated the methods of purification suitable for technical products and the methods 
for their analytical control; whilst in the United States an analogous task has been 
undertaken by the Bureau of Standards at Washington. 

The work outlined for the Belgian Bureau falls under three headings: (1) The 
preparation of pure organic liquids, which at the present time are particularly 
difficult to obtain. (2) Formation of a depot for pure and standard products 
prepared in the United States and other countries within the International 
Chemical Union. (3) The establishment of a centre for the distribution of samples 
of rare substances, and of information on everything concerning pure products, 
.literature upon the subject, etc. 

The work of the Bureau may be assisted by pecuniary help, by supplies of crude 
.material, and by presents of pure chemicals or rare products capable of being used 
;'as chemical standards. It is also requested that chemists should send copies of any 
papers published by them upon subjects cognate to the work of the Bureau. 
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THE INSTITUTE OF CHEMISTBY. 

FINE CHEMICALS, LABORATORY GLASS, AND PORCELAIN. 

^HE Council of the Institute of Chemistry, while recognising that the political 
considerations underlying some of the issues arising from the production, in this 
country, of laboratory requirements, such as reagents, research chemicals, glass, and 
porcelain, are outside the scope of the activities of the Institute, nevertheless feel that 
they are called upon to put before all users of laboratory materials certain definite 
facts and certain conclusions which may be drawn from those facts. 

They have therefore published a memorandum in which it is pointed out that 
many instances have proved that British manufacturers are capable of producing 
chemicals in a state of purity fully comparable with that of pre-war supplies from 
abroad, and that in this matter they feel that it is their duty to emphasise the 
importance of encouraging home production. They are emphatically of opinion that 
users of chemicals should make themselves acquainted with what is available as the 
result of the very substantial progress made by British manufacturers, and, with a 
view to helping to spread this knowledge, have appointed a special Committee which 
will deal with questions relating both to reagents and chemicals, and will be prepared 
to assist chemists to obtain any materials which they may need. All users of such 
chemicals are strongly urged to make themselves fully acquainted with the circum¬ 
stances, and to consider the ultimate effect of failing now to aid in building up a 
stable chemical industry. 

Referring to glass apparatus, the Council remark that certain manulacturers have 
shown ability and readiness to produce the articles required, but that these manu- 
kcturers are now under the impression that the support promised to them during the 
war has not been extended to them in a measure sufficient to make them hopeful of 
the stability of this part of their industry. 

So far as the Council have been able to obtain evidence, complaints regarding 
glass of recent manufacture, marked with the names of known makers, have been 
few in number. With the approval of the Board of Trade, the Board of Education, 
and the Department of Scientific and Industrial Research, the Institute has recently 
issued a letter to a large number of users urging them to purchase only laboratory» 
glassware which bears the manufacturers’ distinctive marks, since without those 
marks it is impossible to trace the source of any articles which may be the subject of 
complaints, and to take steps to remedy the faults disclosed. 

British-made scientific glassware, equal at least in quality to any hitherto 
obtainable elsewhere, is forthcoming and at a price which is not unreasonable in the 
present circumstances having regard to the high cost of materials and production. 
There is a prospect, moreover, that when once the confidence of the manufacturers is 
restored and the industry established firmly, prices will compare favourably with 
those of articles now imported. 

The same general considerations apply to the desirability of affording manu¬ 
facturers of British laboratory porcelain such support as will enable them to complete 
the final stages of development necessary in order to supply porcelain of at least as 
high quality as that obtained from abroad. The Council feel that many of the com¬ 
plaints which have been made relate to apparatus of doubtful origin, and for that reason 
have appointed a Committee which is prepared in the interests alike of users and 
manufacturers to investigate any complaints which may be brought to their notice. 

Summarising the whole position, the Council of the Institute state that they 
earnestly desire to do all in their power to ensure that chemists shall be able to obtain 
their professional requirements from home sources, and to aid manufacturers in meet¬ 
ing successfully such requirements. 
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THE INTERNATIONAL NORMAL WEIGHT FOR THE SACCHARIMETER. 

At the present time the normal weight that is in almost universal use for the 
saccharimeter (or polarimeter, reading the percentage of sugar directly) is 26 ^ms.^ 
this standard having been adopted by the International Commission for Uniform 
Methods of Sugar Analysis in 1900. On dissolving 26 grms. of pure sucrose in 
water, and making the liquid up to 100 metric c.c. at 20® C., a solution is obtained 
which, in a 200 ram. tube, reads exactly 100 scale divisions, corresponding with 
84-657±0 023 angular degrees with spectrally purified sodium light. In Prance a 
normal weight of 16*29 grms. is largely used. 

The proposal, was, however, recently made by Dr C. A. Browne and other 
American chemists to adopt a sugar scale having a normal weight of 20 grms., the 
principal advantages claimed being: (1) It is a compromise between the 26 and 
16*29 grm. scales; (2) the results obtained are easily converted into percentages by 
multiplying by 5; (3) aliquot portions of 50, 25, 20, and 5 c.c. of the 20 per cent, 
solution represent even gramme quantities; and (4) the specific rotation of sucrose 
at a concentration of 20 grms. in 100 c.c. (18*62 per cent, by weight) is about the 
maximum. It was further ar^ed that the factor for convertion into circular 
degrees, namely 100 = 34*657, is inaccurate in view of the work of Bates and Jackson 
published in 1916, and that the present is an opportune time for adopting a new 
factor and a new standard. French chemists decided to support their American 
colleagues in adopting the 20 grm. normal weight. 

In order to elicit the opinion of British chemists in the matter, a committee was 
formed consisting of the following: Professor Arthur E. Ling, F.I.O. (who acted as 
Chairman); Professor Thomas Gray, D.Sc., Ph.D., F.LC.; L. J. de Whalley, B.Sc., 
PJ.C.; Hugh Main, B.Sc., and J. P. Ogilvie, A.I.C. (Secretary). This committee 
drew up a statement of the arguments pro et contra^ nearly 2,000 copies of which 
were sent to chemists engaged in the sugar and allied industries, both in this country 
and in the British colonies. 

An analysis of the replies received shows about 72 per cent, of the corres¬ 
pondents to be opposed to the adoption of the new standard. Most of these 
replies stated as the reason for the decision that the advantages claimed for the 
proposed new standard were too slight to compensate for the considerable inconveni¬ 
ence, expense, and confusion that would (it was considered) be involved by ita 
adoption. A very frequent additional reason was that, owing to the smaller amount 
of sample taken for the assay, the accuracy of observation would be diminished. In 
an addendum to his reply, A. P. Blake, Chief Chemist, Atlantic Sugar Refineries, 
Ltd*, St. John, N.B., Canada, said that he thought the 26-grm. value should be 
retained regardless of whether Herzfeld’s or Bates and Jackson’s factor is the correct 
one, or whether future investigations provide still another, new instruments being 
made according to the best factor available at the time, and old ones being controlled 
and corrected by quartz plates standardised according to the latest factor.*’ 

It would therefore appear that British chemists are largely in favour of retaining 
the present international standard, which in fact is now in almost universal use 
(excepting in France and in Mauritius). 
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THE ANALYST. 


PROCEEDINGS OF THE SOCIETT OF PJBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 


An Ordinary Meeting of the Society was held on Wednesday, June 1, 1921, in the 
Chemical Society’s Sooms, Burlington House. The President, Mr. Alfred Smetham, 
was in the Chair. 

A certificate was read for the second time in favour of Mr. W. N. 
Stokoe, B.Sc., A.I.C. 

Messrs. Thomas Henry Pope, B.Sc , F.I.C., and William Ellard Woolcott were 
elected Members of the Society. 

The following papers were read: “The Composition of Egg Powder,” by F. F. 
Beach, F. E. Needs, and Edward Bussell, B.Sc., F.I.C.; “The Colorimetric Method of 
Determining Hydrogen-Ion Concentration: Some Uses in the Analytical Laboratory,” 
by Norman Evers, B.Sc., F.I.C.; “ The Estimation of Woody Fibre in Cattle Foods,” 
by F. Bobertson Dodd, F.I.C.; “The Spectrometric Examination of Certain Fixed 
Oils as a Means of Identification,” by H. C. T. Gardner; and “The Joint Use of 
Two Indicators in the Titration of Acids and Bases,” by J, L. Lizius, B.Sc., A.I.C. 


^ ^ ^ # 

OBITUARY NOTICE. 

BEBTBAM BLOUNT. 

Bertram Blount was born at the end of 1866 in London, and as a child was 
physically weak, and, indeed, through the whole of his life was never robust, though 
his indomitable will enabled him to conquer Nature’s handicap, and even to attain 
some success as a cyclist. Educated at King’s College School, he passed to King’s 
College, and formed one of the band trained under the late Professor Bloxam; at 
college he was distinguished by his accuracy and painstaking capacity, as well as by 
his clearness of thought and expression. At nineteen he joined Mr. W. H. Stanger, 
a consulting engineer, who held the appointment of Consultant to the Crown Agents 
or the Colonies, and it is no exaggeration to say that Blount there founded the 
profession of Engineering Chemist; first as Mr. Stanger’s assistant, and then as 
partner, be forced on engineers and contractors the view that the chemistry of 
engineering was of prime importance. On Btanger’s death, Blount continued the 
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chemical side of the practice on his own account, and quickly became one of the 
recognised leaders of his profession; perhaps he is best known as the leading 
authority on cenlent, though his knowledge of electro chemistry and its practical 
applications was perhaps equally great, and there was scarcely a branch of inorganic 
ohi^Btry of which he was not a master. 

Few men had a greater power of getting to the root of a problem, and he beA 
the peculiar gift of conveying his thoughts clearly and forcibly, occasionally very 
forcibly, and he inspired confidence. His contributions to chemical literature were 
not very numerous; while still a student he published a paper on calcium borate 
in the Journal of the Chemical Society^ followed by one on explosive pyrites; and his 
first paper in the Analyst was on a sample of navy green paint. His later 
communications included *^The Estimation of Copper by Ignition in Hydrogen,*' 
'' The Use of Physics in Analytical Methods,'* and **The Proposed Standardisation 
of Methods of Chemical Analysis." With A. G. Bloxam he wrote ** Chemistry for 
Engineers," and was the author of “ Practical Electro-Chemistry,** and his lecture 
on ^‘Cement *’ before the Institute of Chemistry also appeared in book form. 

Blount was elected a Fellow of the Institute of Chemistry in 1891, and was a 
Member of the Council on two occasions, whilst he served as examiner in 1907-1911. 

He was always interested in the affairs of our Society. On three occasions he 
served on the Council, and twice as Vice-President. He was for many years an 
abstractor for the Analyst, and was subsequently a member of the Publication 
Committee. 

During the war he was strenuous in his demand that the Government should 
make cotton contraband of war, and in season and out of season he devoted his whole 
energy to this, and had he been listened to, the war would have been shortened 
materially and countless lives saved; the strain on his health probably hastened 
his end. 

Always active, always interesting, never really unkind, though often polemical 
and sarcastic, he was a true friend and a trusted companion, and his early death 
on April 9, leaves a gap which can never be filled. H. Dboop Richmond. 

^ ^ ^ 

NOTES ON THE SO-CALLED ACTION OF WATER ON LEAD. 

By JOHN 0. THRESH, M.D., D.Bc., P.I.O.. etc. 

(Bead at the Meeting^ April 6,1921.) 

The historical part of this subject was so fully dealt with by Mr. Heap in a paper 
read before the Society of Chemical Industry (/. Soc. Chem. Ind., 1913, 32, 771, 811, 
847), that anyone interested in this history can easily refer thereto. It will be found 
that the statements made by different observers are very conflicting, and that there 
are many anomalies which require explanation. 

At my laboratory there are notes, extending over a period of twenty years, on 
waters which acted upon lead, and when recently a series of waters had to be 
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examined these reoords were looked up. Amongst others were notes of the action of 
samples of distilled water prepared in the laboratory, and some were recorded as 
** eroding ” lead, some as exerting a solvent**’ action, some which both eroded ” 
and “ dissolved ” lead, and some which apparently did neither. Different fractions 
from the same distillation had different effects, and it was quite obvious vthat 
ammonia-free distilled water must vary considerably in its character. That such 
was the case was easily demonstrated by examining a number of such waters by the 
determination of the electric conductivity. The most carefully distilled water had at 
20^ G. a conductivity of 2, but most gave 3 to 4, and one had a conductivity as high 
as 14. Certain waters yielded a distillate containing the merest trace of wbon 
dioxide, others yielded distillates containing considerable quantities, and the degree 
of oxygenation also differed considerably. It seemed probable, therefore, that these 
variations accounted for the differences recorded in the action of distilled waters 
on lead. 

The examination of the natural watere above referred to raised other points. 
One sample was of a river water which, when filtered, contained no lead, whereas, 
unfiltered and acidulated, it yielded an appreciable colour with hydrogen sulphide. 
(Lead in large quantities was found in the fiocculent sediment in the river, and the 
drinking of this water by cattle had caused lead poisoning.) Another water, rain 
water collected in a large concrete-lined tank, and having a long leaden suction pipe 
to the pump, gave the following perplexing results: Lead per 100 c.c. in water, no 
acid added, 0*10 mgrm.; after acidifying, 0*25 mgrm.; decanted after standing twenty- 
four hours, 0*12 mgrm.; after centrifugalisation, 0*10 mgrm.; after filtration through 
paper, 0*025 mgrm.; and after filtration through Gooch and Pasteur filter, nil. 

Effect of Filtration on Lead in Water.— To ascertain the effect of filtration, 
two solutions were made of neutral lead acetate, one with distilled water nearly free 
from carbon dioxide, and the other with a rain water containing some carbon dioxide 
and a trace of carbonate. The former solution was quite clear, and the latter faintly 
turbid. After standing twenty-four hours, successive 50 c.c. were removed by means 
of a pipette and filtered. (The original solutions contained 0*2 mgrm. of lead in 
50 O.C., and the first 50 o.o. of each were examined without filtration.) 
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The oylinders in which the waters had stood appeared hazy, as though some deposit 
was on the glass. This proved to be the case, as, after rinsing, and then adding 50 c.c. 
of slightly acidified water, both yielded solutions containing lead. The distilled water 
cylinder yielded 0*376 mgrm., and the rain water 0*30 mgrm. In another experiment 
with a solution of lead acetate in distilled water (2 mgrms. Fb per 100 c.c.), a minute 
fragment of sodium was added to give an alkaline reaction. Fifty c.c. of this passed 
through a filter-paper yielded 0*2 mgrm. of lead, and 50 c.c. passed through a Pasteur 
filter was free from lead. In another experiment lead foil was placed in a litre of 
specially distilled water containing the merest trace of carbon dioxide, but saturated 
with air. The water was contained in a bottle completely filled and stoppered so as to 
exclude air. After two days the lead was removed, and the liquid poured off was 
found to contain about 12 mgrms. of lead in 100 c.c. It was diluted so that each 
50 c.c. contained 2 mgrms. This liquid was alkaline to naphtholphthalein, and became 
turbid upon addition of a trace of sodium carbonate. Filtered through the finest filter- 
paper obtainable, the lead in the filtrate did not exceed 0*005 mgrm., and that passed 
through a Gooch asbestos filter and a Pasteur filter was quite free from lead. The 
remainder was passed in successive 50 c.c. through a coarser filter-paper. The first 
50 c.c. contained 0*07 mgrm., the second 0*10 mgrm., and the amount passed gradually 
increased to 0*35 mgrm. in the thirteenth portion, after which the filter practically 
ceased to pass the water, the pores being choked. 

It should here be added that in all cases when the lead solution was rendered 
faintly acid with acetic or hydrochloric acid, the liquid passed through the filters with 
its full complement of lead. It is fairly obvious that these neutral or alkaline 
solutions contain the lead compound in a colloid condition, and that the filtration 
effects are due to adsorption.’’ 

When pure distilled water containing oxygen in solution acts upon lead, a soluble 
lead oxide or hydroxide is slowly formed. At first probably there is molecular 
solution, but molecular aggregates are formed, and the dispersion is then of colloid 
dimensions; later, larger aggregates may be formed, the dispersion becoming coarser 
until the liquid appears turbid. When dealing with these minute quantities, forces 
come into play which are of little importance when considerable masses are being 
dealt with, as in an ordinary analysis, but which cannot be ignored when dealing 
with very dilute solutions. 

Faotobs affecting the Colobimbtbio Estimation of Lead. —In estimating 
quantities of lead from 0*01 to 0*4 parts per 100,000 in various kinds of water, it was 
observed that the colours produced with hydrogen sulphide varied not merely in depth, 
but in tint from a reddish-brown to a deep orange, and that frequently the addition 
of the reagent was rapidly followed by the production of an opalescence which 
entirely prevented any accurate determination of the lead contents. After a long 
series of comparative experiments, the conclusion arrived at was that by far the best 
results were obtained in the absence of a mineral acid (removed by addition of a 
trace of sodium acetate), and using N acetic acid containing as a stabiliser 0*1 per 
cent, of gold leaf gelatin. The quantity of free acid also affects the depth of colour of 
the colloidal lead sulphide. The following table shows the effects noted in one series 
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of experiments in which the quamtitiy of acid used varied. The solution experimented 
with contained 0*2 mgrzn. of lead as oxide or hydroxide in 100 c.o. 
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2% 

4% 

With 1% 

2% 
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1% 

Solutioa: Neutral 

Colour 
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A HCl 

HCl 
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acid 

^ acetic 
acid 

^ acetic 
acid 

N acetic 
acid 

with HgS: 100 

160 

186 

176 

120 

176 

185 

185 


The effect due to the variation in quantity of acetic acid above a certain amount 
is much less than the variation with a mineral acid. The effect of gelatin is even 
more marked. A natural water containing lead, neutral and not acidified, gave 
with hydrogen sulphide a coloration of 40; acidified with acetic acid, a coloration 
of 60 ; and acidified with acetic acid containing gelatin, a coloration of 100. 

The colour produced in the presence of the stabiliser is not only excellent for 
comparative purposes, but the liquid remains perfectly bright for considerable periods, 
which is a great advantetge when a number of samples are being examined. In the 
presence of free mineral acid nitrites interfere, but in the quantities ever found in 
water the effect on the acetic solution is practically niL 

Influence op Heat and Agitation on the Solution of Lead. —In making 
quantitative estimations of the lead taken up by water, it was found that the action 
was accelerated by heat, but the effect is not such as to necessitate the use of 
apparatus for maintaining a uniform temperature, the variations at the laboratory 
temperature being comparatively small, especially compared with other conditions, the 
chief of which is agitation. The following experiments bring out this point, and also 
show that the marked effect of agitation is due to the colloidjcondition of the lead in 
certain solutions; the colloid lead refuses to diffuse. A tall cylinder (160 c.c.) was 
filled with distilled water, and a coil of lead-foil placed at the bottom. The upper 
edge of the lead was opposite the 40 c.c. graduation. After standing at rest for an 
hour or two, a faint turbidity was noted extending up to this point. After twenty*four 
hours this bad disappeared, but by viewing in different lights there was an obvious 
difference between the water above the 42 c.c. graduation and below. The upper 
50 c.c. were drawn off, and contained no lead; after another twenty-four hours 25 c.c. 
were drawn off, and contained no lead. After sixty hours another portion of 25 c.c. 
was pipetted off, and was free from lead. After seventy-two hours 10 c.c. were taken 
off, and found to contain the merest trace of lead. Then 5 c.c. of remaining liquid 
were drawn off, and found to contain lead in the proportion of 10*0 mgrms. per 100 c.c., 
and finally the liquid remaining in the cylinder was acidified with acetic acid, and 
found to contain 16*5 mgrms. Pb per 100 c.c. 


Time. 

Agitation. 

Lead acted upon by the 
Water. 

Water. 

15 minatoB 

15 „ 

16 

4 hoars 

4 » 

In rotatory machine 
Shaken occasionally 
At complete rest 

In machine 

At rest 

2*5 mgrms. per 100 c.c. 
2*0 ,, >1 

1*0 9, M 

2*54 ,, i» 

1*83 ,, }} 

Distilled 

The same water 

»> >j »» 

A carbonated water 

The same carbonated water 
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la order to obtain uniformity of agitation, a small water-wheel was oonstructed 
with a hollow cylindrical axis in which bottles containing water could be placed. 
With the laboratory water-supply a rate of revolution of between 60 and 70 per minute 
was easily maintained. This little apparatus has been found most useful. With it 
the results given on page 273 were obtained. 

Influence of Subfaoe Abea.— The area of lead surface exposed has a marked 
effect during the first few minutes, but after some hours it is very slight. The unit 
em|>loyed throughout was 25 sq. cms. per 100 c.c., and in all comparative experiments 
it is necessary to use bottles of the same shape and of approximately the same size. 
The effect of variation of area of lead exposed is shown in the following tabular 
results of one series of experiments, made with distilled water containing 0*852 mgrm. 
of oxygen per 100 c.c. 


Unit of Lead Surface per 100 c.c. 

Time. 

Lead Removed. 

Sq. Cm. 

0-6 

10 minutes 

Mgnns. 

0-46 

10 

10 

0-94 

1-5 

10 

21 

20 

10 „ 

2-4 

0-6 

15 „ (rotated) 

20 

10 1 

15 

2-5 

0-5 ! 

6 hours 

7-25 

10 j 

6 „ 

7-9 


The way in which the lead surface is cleaned has a pronounced effect upon the 
rate at which action commences and continues for about the first hour, but afterwards 
the effect is only slightly marked. Lead which has been dipped in dilute acid and 
then polished with a dry cloth has the greatest initial velocity, and the same lead 
dipped into sodium carbonate solution after treatment with hydrochloric acid 
had the least initial velocity, but the results were very variable. After numerous 
experiments, it was concluded that the most uniform results were obtained by using 
lead which had first been well rubbed with finely-powdered pumice and then polished 
with clean dry linen. 

Action of Distilled Wateb. —The factors likely to affect the results having 
been studied, experiments were conducted with distilled water, and after many 
failures an apparatus was devised for distilling water and collecting the distillate 
without the access of air, and thus obtaining a water free from dissolved gases, 
especially oxygen and carbon dioxide. When such a water is obtained and the unit 
of lead introduced through an atmosphere free from oxygen and carbon dioxide, and 
the containing vessel is sealed, the water remains clear and the metal bright; and 
when the water is poured off quickly and tested, no trace of lead can be found in 
solution. 

If to such a sample of water air deprived of carbon dioxide be admitted, the 
liquid remains clear for two or three days, after which a deposit forms on the bottom 
of the bottle, and when shaken the deceit exhibits a crystalline character. Under 





SO-CALLED ACTION OF WATER ON LEAD 


275 


the znioroBoope it is seen to be very minute and aeicular, sing^ and in tufts. 
It settles quickly and the liquid is bright. If now ordinary air be permitted to 
gain entrance, the liquid soon becomes turbid from the absorption of carbon dioxide. 
The solution is alkaline to phenolphthalein and naphtholphthalein, and precipitates 
with the slightest trace of a solution of a carbonate. 

Obviously this is a solution of lead oxide or hydroxide, and the saturated 
solution contains about 20 mgrms. of lead in 100 c.o. Apparently the amount varies 
from 19*5 to 20*6 mgrms., and this may be regarded as the solubility of this compound 
at 8® to 12® C. With free access of carbon-dioxide^free air, the formation of the 
oxide or hydroxide continues, but when air is excluded, the action stops when the 
available oxygen is used up. This applies also to distilled water to which any acid 
has been added. If the acid forms a soluble lead salt, this remains in solution, 
whilst if the acid forms a practically insoluble lead salt, this insoluble salt is 
deposited as soon as the water has become saturated therewith. Carbonic acid 
appears to form the most insoluble salts, foLowed by silicic acid, then, at a distance, 
by phosphoric, sulphuric acid, etc. So far as the solvent action of water on lead is 
concerned, carbonic and silicic acids are the only ones to be considered. When the action 
between oxygen-laden but otherwise pure distilled water and lead takes place in 
stoppered bottles, quite full and protected from the access of air, it is always found: 

(1) That the oxygen taken up by the lead corresponds to the lead which has entered 
into solution as estimated by hydrogen sulphide. (2) That the loss of weight suffered 
by the metal is very approximately a measure of the amount of lead which has been 
oxidised. (3) That the amount of lead dissolved can be estimated with fair approxi¬ 
mation by titrating the solution with acid, using methyl orange as the indicator. 

(1) This requires that the oxygen contained in the water at the commencement 
and end of the experiment should be accurately determined, and Winkler's method 
has been used (save in certain oases where experiments were being made with 
nitrited waters, when my process was utilised). The following are the results of a 
series of experiments, commencing with water exhausted as far as possible by an 
air-pump, and concluding with water through which pure oxygen gas had been passed : 


1 . 

Eatimatod from lews of 
0(liugrai. = 12y4Pb) 0*0 
By moaua of HyS ... 0 *03 


Lead, Mgrms. per 100 o.o. 

2. 8. 4, 5. 6, 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. Aver- 

1*42 2*2 2*7 4*1 7*4 7*3 7*25 9*75 IM 12’9 14*9 20*7 21*6 36*0 42*S 1108 

1-65 2*1 2-5 4’25 7*3 7*35 80 9*4 ll-O 12*0 15*6 19*0 22*0 85*3 42*0 ll'lT 


The above results show that the amount of lead chemically acted upon is 
determined by the amount of oxygen taken out of solution, and that the extent of this 
action can be accurately gauged by the amount of oxygen lost. 

(2) This is more troublesome, and is of no practical use. Save with pure 
distilled water or acidified water the results are useless, as insoluble salts deposit 
upon the lead and vitiate the results. The following experiments were made with 
distilled water containing the merest trace 6f carbon dioxide: 

1. 2. 8. 4. 5. 6. 7. 

Weight lost by lead foil (mgrras.) . 6*2 7*6 9*0 13*2 14*0 14*3 16*0 

Lead found in solution and suspension 

(mgrms.) . 7*1 8*8 8*45 13*45 13*75 14*5 15*0 

(3) This is not of much utility, since the presence of lead salts in solution inter¬ 
feres with the delicacy of the end reaction, but it is worthy of notice that in distilled 
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waters containing only oxygen and carbon dioxide the amount of lead taken up can 
be approximately estimated in this way. The attempts to estimate the relative pro> 
portion of oxide and carbohate by using phenolphthalein as well as methyl orange all 
ended in failure. 

With distilled water the velocity of the reaction between the oxygen and the lead 
appears to depend upon the amount of oxygen present, and the same remark 
applies in the presence of any free acid forming soluble lead compounds, but in 
the presence of acid the velocity is greater in the earlier stages. For example: 



Lead acted upon— 

Time, 



Neutral Distilled Water. 

Distilled Water + 4 per Cent. HCl. 


i hour 

Mgrms. i 

Mgrms. 

1-65 

3T 

3 hours 

4-7 

8*0 

5 

7-1 

9-7 

24 „ 

11-0 

12-4 

48 „ 

12-2 i 

13-0 


Rate of Utilisation of Oxygen. —The following gives in a little more detail 
information concerning a series of experiments showing the rate at which oxygen is 
taken up, and that action ceases when all the oxygen has been used. The bottles used 
all held approximately 160 c.c., and were completely filled so as to exclude air. After 
standing the requisite time, 5 c.c. of water were taken from the bottle, the solutions 
of m&nganese chloride added (3 c.c.), and some of the original water added again to 
fill the bottle. In the 5 c.c., diluted to 50 c.c., 100 c.c., or more according to circum¬ 
stances, the lead was determined, and the residual oxygen was determined in the 
remainder of the water. The correction for oxygen in the water and chemicals 
added was usually so small as to be negligible. In many cases duplicate bottles of 
water were put on, so that the lead could be estimated in one and the residual 
oxygen in the other. The discrepancies which occurred when this method was used 
led to the discovery of the marked effect of unequal agitation. 

Record of experiments made November 19 and 20, 1920. Temperature, 13® C. 
Oxygen in 100 c.c. of the distilled water, 1*030 mgrms.; free COg, 0*33 mgrm.: 


Time. 

Oxygon Left. 

Oxygen Lost. 

Lead Equivalent. 

Lead found by HqS. 



Mgrm. 

Mgrms. 

Mgi'nis. 

Mgrms. 

1 

hour 

0*95 

008 

103 

0-6 


\ >> 

0-90 

0-13 

1-68 

1-66 

i‘ 


0-80 

0-23 

2-98 

2-8 

2 

hours 

0-66 

0-37 

4-79 

4-65 

3 

»> 

0-54 

0-49 

6-34 

6-1 

6 

99 

0-44 

0*69 

7-6 

7-1 ' 

21 

99 

0-18 

.0-85 

11-0 

IM 

72 

9f 

003 

1-00 

12-95 

13-6 
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Effect of Carbon Dioxide.— Carbon dioxide produces very insoluble lead 
salts; yet it is capable of dissolving a small quantity of lead when it is present 
in unusual amounts. It is a most important factor in th% action of water on lead, 
since the so-called erosive ” action is entirely due to it. It does not prevent 
the action of the oxygen dissolved in the water, but it enters into combination 
with the oxide formed. If the amount of carbon dioxide does not greatly exceed 
1 part per 100,000 of water, when lead is inserted action is distinctly visible within a 
few minutes. The formation of an insoluble lead carbonate can be seen at the 
surface of the metal, and this glides down and forms a turbid layer at the bottom of 
the bottle. As the action proceeds, the turbid layer increases in thickness until it 
just covers the uppei^ surface of the lead. After this, if unshaken, the suspended 
matter slowly deposits and the water again becomes clear. 

When the carbon dioxide exceeds 1*5 parts per 100,000 this turbidity is not pro¬ 
duced, the water remains perfectly clear and bright, some lead is taken into solution 
if sufficient carbon dioxide be present, but a very insoluble carbonate is deposited on 
the metal, which assumes a dark grey colour. The amount of lead acted upon can 
be easily ascertained from the oxygen loss. It is very difficult in many oases to 
determine it directly by hydrogen sulphide, since a considerable amount of strong 
acid must be added to dissolve the deposit, and if much oxygen !s left in the water 
the action of this acid has to be allowed for. When action has proceeded until 
nearly all the dissolved oxygen has been used up, the determination is easy, but when 
much oxygen remains a correction must be made for the amount of lead affected by 
the acid added. This is best done by taking duplicate samples, which are prepared 
and kept under identical conditions, and at the expiration of the required time 
one bottle is used for estimating the residual oxygen, and into the second is intro¬ 
duced 1 per cent, of 99 per cent, acetic acid and the bottle shaken until all the 
deposit is dissolved off the lead. This usually takes two to five minutes. Now 5 c.c. 
of the acid water are removed for the determination of the lead by means of 
hydrogen sulphide, and the remainder is used for the estimation of the residual 
oxygen. The difference between the two oxygen determinations is the measure of 
the lead acted upon by the acid, and affords the necessary correction. The following 
table is explanatory: 


Time. | Oxygen in 100 c.c. of Water used. Oxygen Lost. Lead Equivalent. Lead found by H 2 S. 


3 J days 

Mgrms. 

M^m. 

Mgrms. 

1 Mgrms, 

1*103 

0-52 

6-75 

1 — 

3§ ,, I 

1*103 

0-63 

8-1 

8-0 -1-35 = 6-65 

4 .. i 

1-106 

0-21 

2-75 

4-0 -1-7 =2-3 

6 „ 

1106 

0-495 

6-3 

|8-4 -1-6 =6-8 

7 

0-515 

0-135 

1-75 

i3-15-l-6 =1-55 


In the following table the results obtained with oxygenated water containing 
various quantities of free carbon dioxide are recorded. In the oases where the free 
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carbon dioxide was less than 1 part per 100,000 the liquid was turbid; where it 
contained 1*16 parts it was dull; in all the others the water remained clear. 


Oxymn in Original 
Water per 

100 c.c. 

Free Oarbon 
Dioxide. 

Parts per 100,000. 

Total Lead acted upon 
calculated from 0 
lost and by H^S. 

Lead in Clear 
poured-off 
Liquid. 

Lead in Filtrate. 

Pasteur, 1 Paper. 

i 

Mfirms. 


Mgrms. 

Mgrms. 

Mgrm. 

Mgrm. 

0-70 

0-75 

7*0 

0-20 

000 

— 

1-053 

1-15 

11-65 

0-276 

— 

0-03 

1-053 

2-65 

12-7 

0-26 

0-03 

— 

1-031 

3-0 

13-8 

0-30 

0-00 

— 

1-045 

4-0 

10-7 

0-40 

000 

— 

1-045 

7-9 

10-9 

1-9 

0-00 

— 

1-045 

14-3 

9-45 

1 

2-85 

: 000 

0-60 


Influbnob op Cabbonates. —When bicarbonates are present action is retarded, 
and calcium carbonate in carbon dioxide solution has a much greater retarding 
action than the so^um salt. Of the hundreds of experiments made, a few only can be 
quoted here. TheJe show that when small quantities of carbonates only are present, 
the lead when immersed in the water causes more or less turbidity, but when the 
amount of calcium carbonate present exceeds about 1 part per 100,000 the water 
remains clear. A larger quantity of sodium bicarbonate is usually necessary to 
produce this effect. 



Amount of Salt 

1 






Time. 

Present, 
Calculated on 

Free 

COj. 

Oxygen 

Lost. 

Equiva¬ 

lent. 

Lead by 
HgS. 


Notes. 


Bicarbonate. 

' 





1 day 

CCaC.O.) 0-4 

00 

0-51 

6-6 

■ 

Turbid. 

No lead in solution. 



0-9 

00 

0-18 

2-3 

— 

Less turbid. Ditto 

It 


1-35 

0-0 

0-20 

2-6 

— 

Clear and bright. Ditto 

2 days 


0-6 

0-15 

0-73 

9-45 

10-5 

Turbid. 

Trace Pb in solution 

n 

ft 

1-0 

I 0-3 

— 

— 

4-8 

Clear and bright. No Pb in sol. 

n 

ft 

1-46 

0-45 

0-59 

7-65 

80 


ff »» 

)9 


1-7 

0-5 

0-22 

2-86 

2-85 


ft ft 

4 days 


190 

0-65 

0-22 

2-85 

2-8 

ff 

ft ft 

2 days 

(NaHCO.) 0-5 

0-0 

0-77 

10-2 

1015 

Turbid. 

No Pb in solution 

ff 


1-0 

0-0 

0-44 

6-7 

— 

Clear and bright. Ditto 

fi 

» 

2-0 

0-0 

0-36 

4-65 

— 


»» ft 

f$ 

ff 

5-0 

0-0 

—— 




ft ft 


When water containing carbonate is kept in constant motion whilst in contact 
with lead, the water becomes turbid, or at least dull, and if poured off and acidified 
lead is found to be present. The following experimental results show how markedly 
the results may be affected by agitation. The water used was a pure chalk water of 
over 20® hardness. 
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Time. 

Agitation. 

1 

Oxygen 

Prceent. 

Free OO 2 . 

0 used. 

Lead 

Equivalent. 

Notes. 

3 hoan 

Botated 

1-030 

0-0 

0-10 

1-3 

^ Water dull, but does not 
deposit 

24 hoars 

At rest 

1-030 

0-0 

0-363 

4-7 

Water bright. No lead in 
poured-off liquid 


The rotated water gave the following results ; 

SO c.c. poured off and treated with hydrogen sulphide without acidificatibn: lead 
absent. 

SO c.o. poured off and treated with hydrogen sulphide after acidification : 0*3Q mgrm. 
Pb per 100 c.c. 

SO c.c. poured off and filtered through paper after acidification : 0*10 mgrm. Pb per 
100 c.c. 

General Conclusions. —The effect of numerous salts has been studied, but the 
results must be reserved for another occasion. The experiments above recorded 
prove that water has no action whatever on lead ; that it is the foreign matters dis¬ 
solved in water which affect the metal, the oxygen combining with it to form a 
soluble oxide or hydroxide, which remains in solution (to the point of saturation) 
in the absence of other substances capable of combining with it. This solution is of 
a colloidal nature and of such coarse degree of dispersion or so liable to adsorption 
that it will not pass through a Pasteur filter, and may not even pass a fine paper 
filter. In the presence of acids forming soluble lead salts, such salts are formed and 
will pass through any filter. If the acid forms insoluble salts, these are thrown down, 
and may be deposited on the metal in such a way as to prevent any further action. 
Any soluble salts present in the water may likewise act upon the lead hydroxide. 
Water is merely an inert medium, by means of which these foreign substances are 
enabled to act upon each other, the water itself taking no part other than that of a 
eolvent. 


THE COMPOSITION OF EGG POWDER. 

By F. F. beach, M.A., F.I.C., F. E. NEEDS, A.I.C., and EDWARD 
RUSSELL, B.Sc., F.I.C. 

(^Bead at the Meeting^ June 1, 1921.) 

The examination of a substance bearing the name ** egg powder was occasionally 
undertaken in the City Laboratories, Bristol, and it was generally recognised that it 
was similar to baking powder, as the table on p. 282, taken from two consecutive 
years, will show. 

Bice starch was the common organic constituent, and the only real difference 
between these substances was one of colour, effected by the introduction into the 
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egg powder of a few grains of turmeric, or, in some cases, a few grains pf coloured 
maize starclx The examinations of baking powders predominated, but a sufficient 
number of the egg powders were examined to justify the conclusion that egg powder 
is merely coloured baking powder. 



Baking Powder. 

Egg Powder, 


1. 

2. 

a. 

1 . 

1 2 

3. 

Ash, percent. 

Calcium sulphate, per cent. ... 

28-8 

14-1 

8-6 

26'2 

20-1 

8*96 

0-78 

0-62 

0-35 

0-7 

0-89 

0-30 

Calcium sulphate as percentage of ash... 

2-7 

4-4 

4-1 

2-7 

j 

44 

3-4 


Where, then, is the justification for the use of the word “ egg ” in this substance? 
That there was probably some such idea in the public mind suggested itself to some 
trader, as a sample was recently brought into these laboratories bearing a small 
covering label with the seductive suggestion that it contained ‘*the actual egg.” 
For the purpose of testing the accuracy of this statement and obtaining information 
to see if it would be possible to separate this substance from baking powder and 
really standardise it, a series of analyses of the various brands sold here was made 
and compared with the analytical results obtained from the examination of 
‘‘desiccated egg,” both purchased and prepared. 

The following analytical figures were determined for both “ desiccated egg ” and 
®gg powders, some of which were described as egg substitute—an equally unsatis¬ 
factory name, as a coloured baking powder is no satisfactory substitute for “ eggs : 
Moisture, ash, calcium sulphate, ethereal extract, nitrogen expressed as protein, 
organic phosphorus, and microscopical character. 

The appended table shows the results obtained in the case of three samples of 
desiccated egg and fourteen samples of egg powder and substitute, A comparison 
of these figures shows how widely these substances differ in all essential features, 
there being no evidence of egg whatever in any egg powders except that stated to 
contain actual egg, and then the evidence is limited to microscopical detection, the 
increase in ether extract, protein and organic phosphorus being so small as to be 
negligible. “ It is quite clear that in any revision of values this substance would 
have no place; for a real claim to the use of the word ‘ egg * in this connection 
should mean a definite figure for ether extract, protein and organic phosphorus.” 
With regard to^ the latter figures, in a recent paper in the Amcr, Chem, Soc,, 
1920, 42, 2238, Messrs. Brauns and MacLaughlin have shown that lecithin and 
cephalin can be extracted from organic substances and examined; but as the process 
suggested would involve too great a labour/ the extraction by means of hot alcohol 
of these substances, their saponification in the alcoholic solution, and the estimation 
of the total phosphorus would appear adequate, and by this means a standard could 
bedaid down for a minimum percentage of actual egg. In the last column of the 
table the effect of mixing dried eggs with the usual base of egg powder, the cereal 
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rice, is studied, and we would suggest that the figures of this last column provide a 
suitable basis for a standard. 


Disoussiom. 

Mr. G. Budd Thompson said that it was a very open question whether so-eallcd 
egg powders ” were not a very grave infringement of- the Food and Drugs Act. 
Action had already been taken where there was a specific declaration of “egg 
powder ” or “containing the active principle of the egg,” but that, as a rule, manu¬ 
facturers did not give this loophole; they used instead such a phrase as “ A perfect 
substitute for egg.” He considered that a thorough report should be made on all 
these substances put on the market, as so many of them were mere frauds, being 
composed of nothing more than coloured starch, or baking powder, to which methyl 
orange had been added. 

Dr. Dyer said that for a great number of years there was no such thing as egg 
powder in the literal sense, and daring thau time (when it could not possibly have 
been misleading) the term “ egg powder ” had come to be applied to baking powder 
coloured yellow. More recently, powdered egg bad become possible, which had led 
to a certain amount of ambiguity between egg powder and powdered egg, and it 
was difficult to say that it was not of the nature under which it was sold. He did 
not think the authorities were slack. But there was doubt as to whether the 
long continuance of the term “ egg powder,” as applied to coloured baking powder, 
might not legally be held to have established something in the nature of a com¬ 
mercial “ right of user ’’ of this title. 

Dr. Yoelckeb alluded to a case ha had come across lately of a material which 
appeared to consist of genuine egg powder, and which, though unsuitable for human 
use, was sold to farmers as a food for poultry. It was perfectly genuine, consisting of 
egg powder giving an ether extract of 39 per cent., and albuminoids 43 percent., was 
sold at a reasonable price, and was a good food for poultry. He would welcome 
anything which could be done to establish a firm understanding on this matter. 

Mr. More said it was well known commercially that an egg powder was not an 
“ egg ” powder, but a baking powder coloured with a small quantity of aniline dye. 
He considered that some powers were required iu the new Food Bill to ensure that 
such materials were properly and correctly named. 


* « 4- 4^ 



284 


NOTES 


NOTES. 

TJie Editor desires to point out that the pages of the Journal are open for the inclusion 
of short notes dealing with analytical practice and kindred matters. Such notes 
are submitted to the Publication Committee in the usual manner. 


A SIMPLE METHOD FOR TESTING GLUE. 

Mant methods for testing glue have been suggested, and most of them are unsatis¬ 
factory or give results wmch are difficult to interpret. 

The following simple method involving the use of the machine for testing the 
tensile strength of cement has been devised, and is claimed to be a useful addition to 
the tests already in use. 

The method is as follows: Briquettes of pitch pine of the same dimensions as 
those used in testing the tensile strength of cement (o/. British Standard Specification 
for Cement) are made, the grain running longways. These are then sawn across 
the middle at right angles to the axis, care being taken that the operation is done 
with great exactitude, and the cut surfaces smoothed down with sand-paper so that 
they nt absolutely when placed together. 

Twenty-five grms. of glue are allowed to stand in 100 c.c. of water for twenty- 
four hours. This is then heated on a water-bath until all the glue has dissolved, 
the evaporated water replaced, and the solution cooled to 50^ C. A quantity of the 
solution is then removed by a small pipette specially made from a thin jglass tube 
delivering exactly 0*3 c.c., which is found to be the amount required to cover the 
sq. inch section of the briquette. This amount is run out on to the flat surface of 
oue of the half-briquettes, the other half is put immediately on top of it, and the two 
halves are held in position by a 2-inch rubber band. After twenty-four hours the 
briquette is placed in the cement testing machine and broken in the ordinary way. 

The cross-section of the middle of the briquette being exactly 1 sq. inch, the 
tensile strength of the glue can be given in pounds per sq. inch. Several briquettes 
should be used for each sample, and the mean results taken. 

The following are the results obtained from ten samples of glue. The figures 
marked are considered abnormal and not included in the means. 


1. 

1 2. 

3. 

! *■ 

1 

1 

1 6. 

i 

7. 

1 

8 . 

9. 

10. 





Founds tier 

Square Inch. 




410 

300 

60 

400 

*500 

400 

40 

370 

100 

450 

445 

180 

0 

280 

190 

250 

60 

328 

120 

410 

575 

180 

115 

380 

175 

266 

120 

315 

105 

300 

440 

220 

76 

255 

280 

305 

90 

450 

140 

470 

*275 

220 

110 

430 

220 

*605 


380 


450 

650 

365 

110 

446 

215 

*175 





480 

270 

50 

285 

170 

400 





440 

280 

60 

380 

210 

405 





Mean: 477 

246 

72 

356 

~207"^ 

338 


369 

124 

416 
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Id order to olaesify the 
were made: 


Quality. 

A. Good 

B. Medium ... 

C. Poor 


glues for general purpoaeSi the following standards 

Tensile Strength. 

Pounds per Square Inch. 

... More than 300 

„ 150 and less than 300 

... Less than 160 


CoNOiiUSiOKs. —1. From the above results it will be seen that there is an 
oooasional abnormal briquet; obviously this should be omitted from the mean of 
the series. 

2. That by the above method anyone can fix his own standards, using whatever 
wood or strength of glue be most suitable. 

3. It is suggested that for each series six briquettes be made. 

4. That a really fair estimate of the ^rength of different glues can be obtained 

by this method. D. B. Fkazbb. 

Government Analytical Laboratory. 

Cairo. 


THE ESTIMATION OF SMALL AMOUNTS OP CHEOMIUM IN STEELS.* 

Since the publication of my paper on the estimation of small quantities of 
chromium in steel (Analyst, 1921, 38), my attention has been drawn to the sensitive 
colour reaction of chromic acid with aiphen;yl-S 6 mioarba 2 ide described by Cazeneuve 
(Analyst, 1900, 26, 331). This indicator gives an intense permanganate colour 
with chromic acid, visible at far greater dilutions than the colour of the chromic acid 
itself. It was thought worth while to try the chromium process, using this indicator 
in the colour matching, and to carry it to greater dilutions, to find out if the 
separation of the chromium from the iron is as complete as it appears to be. 

Samples containing a small but measurable quantity of chromium gave identical 
results, whether the chromium was estimated in the ordinary way by direct matching 
of the chromic acid colour, allowing for the blank, or whether the indicator was 
added to the two tubes and the purple colour matched (if necessary diluting and 
taking an aliquot part). 

The details of the experiments, with percentages of chromium too low to be 
estimated by matching the chromic acid colour, are as follows : 


TXnni KjjCry 07 added 
to 4 (irms. 

i Cr added. ] 

1 re¬ 

quired for 100 C.C. 

1 

TiTBTr ^201207 re- j 
quired for 4 Grms. j 

Cr found. 

c.c. 

Per Cent. 

c.c. 

c.c. i 

Per Cent. 

Blank 

— 

Less than 1 drop 

— i 

— 

100 

0-00043 

0-15 

0-75 1 

0-00032 

2-00 

0-00087 

0-35 

1-75 1 

0-00076 

300 

0-00130 

0-55 

2-75 ; 

0-00120 

400 

0-00174 

0-70 

3-50 : 

0-00152 


In each case 4 grms. of electrolytic iron were used, and the separation carried 
out as in the original experiments. 

These results prove that the oxidation and separation of the chromium from the 
iron are complete. 
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The indicator is made up by dissolving 1 grm. of diphenyLsemioarbazide in 
10 c.c. glacial acetic acid, and making up the solution to 1,000 c.c. with water; 5 c.c. 
are added to each tube, and 10 c.c. of 1: 3 sulphuric acid are used instead of the 
original 20 c.c. B. S. Evans. 


REsKAticu Department, 
Woolwich. 


^ 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Colorimetric Estimation of Lactose in Milk. R. G. Owen and R. Greggf. 

(/. Lad, Clinical Medicine^ 1921, 6, 220-221; Chcm. Abstracts, 1921, 16, 1033.)— 
The method described is a modification of that employed by Folia for the estimation 
of sugar in blood (Analyst, 1920, 45, 227). Two standard solutions of pure lactose 
are prepared containing 0*25 and 0*35 nigrm. per c.c. To 1 c.c. of milk 2 c.c. of 
sodium tungstate solution and 2 c.c, of l-N sulphuric acid are added, and the mixture 
allowed to stand for five minutes, diluted to 100 c.c., and filtered. One c.c. of the 
filtrate is run into a special sugar tube, 1 c.c. of water being added. Into two similar 
tubes 2 c.c. of each of the standard solutions are run, and 2 c.c. of alkaline copper 
solution are added to the three tubes, which are then immersed for six minutes in a 
boiling water-bath. Two c.c, of Folin^s molybdate-phosphate solution are introduced, 
and the mixtures are diluted to 25 c.c. The colour of the solution under examination 
is then compared in a colorimeter with the standard to which it most closely 
approximates. T. J. W. 

“Rice” Beans (PhaseoUin calcaratus). [Bull Imy. Inst,, 1920,18, 
476478.)— Pliaseolus calcaratus is widely cultivated in India, where it is known as 
the ** rice'' bean. Five samples of beans of different varieties gave the following re¬ 
sults : Moisture, 9*0 to 10 6; crude proteins, 20*8 to 25*3; fat, 0*5 to 1*0; carbo¬ 
hydrates, 54*7 to 60*3; fibre, 4*8 to 5*4; ash, 3*8 to 4*6 per cent.; nutrient 
ratio, 1 : 2*9 to 1 : 2*2; food units, 113 to 119. All the samples were free from 
hydrocyanic acid. These beans are similar in composition to “black gram** 
{Phaseohis Mungo) and cow-peas [Vigna Catjang), and would be readily saleable in the 
United Kingdom as a feeding-stuff. R. G. P. 

Adulteration of Rice Bran. [U.s, Dept, Agriculture. Service and Itcgu- 
latory Announcements. Suppl. N.J. 8,431, March 10, 1921.)—Two shipments of rice 
bran had the following composition: Moisture, 8*48 and 7*83; ether extract, 12*03 
and 13*04; crude fibre, 16*70 and 17*52 ; crude protein, 10*66 and 10*88; ash, 12*33 
and 12*15 ; and ash insoluble in acid, 7*40 and 7*32 per cent. These analyses indi¬ 
cating the presence of added rice hulls, proceedings were taken, and a conviction 
obtained. 
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Hydrocyffic Acid as a Bterllisingr Agrent for Flour. Harehadler atid 
Gotyon. (/. Pharm. Chim.t 1921, 23, 417420.)—Whilst recognising the |^tte of 
gaseous hydrocyanic %cid as a disinfectant for fabrics and clothing, the authors 
contend that it-is unsuitable for farinaceous foodstuffs on account of the possible 
retention of small quantities of the cyanide, and the fact that flour so sterilised does 
not make good bread. They have examined a sample of wheat flour having a dis¬ 
tinct smell of almonds, which persisted even in foods prepared from it. The sample 
gave a strong Guignard reaction with sodium picrate paper, and showed'the presence 
of 82 mgrms. of hydrogen cyanide per kilo. Such quantity is dangerous to the con¬ 
sumer, and treatment of flour in this should be prohibited. H. E. 0. 

Use of Dyes in the Microscopical Examination of Bread, Flour, 
Feeding^ Stuffs, etc. P. P. Fechner. {Zeitsck Untersuch Nahr. Genussm., 1921, 
41, 170-172.)—A dye reagent, termed Violet,'* is recommended as being useful for 
the ready identification of the various const* juents of bread, flour, etc.; when treated 
with this reagent, the cellulose tissue is coloured blue-green to blue-violet, the proteins 
violet or red, the oil yellow or bmwn, whilst the starch remains white or colourless. 
Another reagefft, also prepared by the author, colours the cellulose tissue red, and 
differentiates to dome extent between the different varieties of starch; rye, wheat, 
barley, oat, rice, maize, millet, and buckwheat starches are coloured black or brown, 
whilst sago, banana, potato, acorn, chestnut and leguminous starches remain white 
in colour. W. P. S. 

Cassava Flour. C. Grimme. (Zeitsck Untcrsuck Nahr. Oemmm.f 1921, 41, 
172-175.)—Bitter cassava (Manilwt utilissima), when dried, is ground to form cassava 
flour; further preparation yields starch (tapioca) and alcohol. Cassava flour contains: 
Water, 12-73; proteins, 0*65; fat, 0-11; starch, 88*84; crude fibre, 1*81; and ash, 
1*12 per cent. The ash contains about 33 per cent, of KgO and 20 per cent, of PgOg. 

W. P. S. 

Estimation of Carbohydrates in Vegetable Foods. V. C. Myers and 
H. M. Croll. (/. BioL Chem,, 1921, 46, 537-551.)— Soluble sugars: The vegetable 
is Qnely chopped, well mixed, and ground in a mortar with sand and a measured 
volume of water. A portion of the mixture is saturated in the cold with pure picric 
acid and filtered. Two 3 c.c. portions of the filtrate are measured into test-tubes, 
and 1 c.c. of 22 per cent, sodium carbonate solution is added to one of them, bot 
tubes being then heated in a boiling water-bath for ten minutes. One c.c. o; 
sodium carbonate solution is run into the second tube, and the heating of both 
tubes continued for a further twenty minutes, when they are cooled and diluted to 
10 , 15, or 20 c.c. to match approximately a standard prepared by heating for 
twenty minutes 3 c.c. of 0*02 per cent, pure dextrose solution with 1 c.c. of sodium 
carbonate solution, cooling the liquid, and diluting it to 10 c.c. The colours are 
matched in a colorimeter, and any increase shown in the soltition hydrolysed by 
heating with picric acid represents the sucrose present, ^tal available carbo¬ 
hydrate : The ground vegetable is weighed out accurately into a graduated flask, and 
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^ 0 . 0 . of water for one and a half hours under a refluPl^ndenBerf then 

^ " Ipfeimd fo a paste, and rinsed back into the flask with water to give a total volume 
A of about 200 0 . 0 . A plug of ootton-wool is inserted in the^neck of the flask, and the 
; eoBtents are heated to boiling and cooled to 40** C., after which 5 c.e. of a 1 per oent« 
HOlntion of taka diastase and a few o.o. of toluene are added, and after its contents 
have been mixed the flask is kept at 87® C. for eighteen hours. The mixture 
is then cooled, diluted to 250 or 300 c.6«, and Altered after thorough shaking, after 
which 20 c.c. of the filtrate are heated with 1*4 c.c. of concentrated hydrochloric 
acid in a boiling water-bath for one or two hours. After cooling, the liquid is almost 
neutralised with strong sodium hydroxide s^tion, diluted to 25 c.c., and saturated 
with picric acid, the subsequent procedurlibeing as described above for soluble 
sugars. A correction must be made by means of a blank estimation for the sugar 
produced by hydrolysis of the taka diastase solution. Besults obtained by this 
method with a variety of fruits and vegetables are given. T. J. W. 

Inversion and Estimation of Cane Sugar. A. R, Rose. {J. Biol. Ohem., 
1921, 46, 529-535.)—The solution containing less .than 5 per cent, of cane sugar 
is mixed with twice its volume of saturated picric acid solution, and heated in 
a boiling water-bath for ten minutes. After cooling, the solution may be diluted to 
a definite volume and a polarimetric reading taken, or a volume of 20 per cent, 
sodium carbonate solution equal to that of the sugar solution taken may be run in, 
the mixture heated in the water-bath for thirty minutes, and the red colour 
produced compared in a colorimeter with that given by a standard solution of pure 
sugar (Dehn and Hartman, J. Amer. Chem. Soc., 1914, 36, 403). Should dextrose 
or Isevulose be present in the original solution, the cane sugar may be estimated by 
polarimetric readings taken before and after the picric acid inversion. For the 
estimation of sugars in food products, from 1 tolOgrms. of the sample are triturated 
in a mortar with 100 c.c. of water and 0*5 grm. of solid picric acid. The mixture is 
centrifuged or filtered, and 1 c.c. of the clear solution is transferred to a test-tube 
containing 2 c.c. of saturated picric acid and 1 c.c. of 20 per cent, sodium carbonate 
solution, and heated in a boiling water-bath for thirty minutes, when the red colour 
produced is proportional to the amounts of dextrose and IsBVulose present* A 
similar volume of the solution is hydrolysed by heating for ten minutes with the 
picric acid before the addition of the sodium carbonate, when the colour prodhoed 
by reduction will be proportional to the original dextrose and Iscvulose, together 
the invert sugar derived from the sucrose present. Dextrin and maltose, 

' "if present, should be removed or allowed for. The results given show that the 
method yields a high degree of accuracy. T. J. W. 

Grape-Seed Oils. £• Andrd. {Comptes rend., 1921, 172, 1296-1298.)--Eleven 
samples of grape-seed oil, obtained in some cases by pressing the seeds and in 
others by extraction with petroleum spirit, have been examined. The limiting 
values found for the various constants are as follows: Bp. gr. at 20®/0® 0., 0*9170 
to 0-9334; to 1*4772; saponification value, 171*0 to 191*1; iodine 

value, 94*3 to i35*(n saponification value of the acetylated oil, 189*7 to 231*8; 
acetyl value, 13*3 to 49*3. T. H. P. 
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Perilla Seed from Cyprus. (Bull. Imp. Inst., 1920, 18, 479^481.)—Perllla 
seed {Perilla ocymoides), grown experimentally in Cyprus from seed of Japanese 
origin, contained 6'3 per cent, of moisture and 43-1 per cent, of oil. 1?he oil had the 
following values: Sp. gr. at 16^/16®, 0*9298; [n]{y, 1*472; saponification value, 190*5; 
and iodine value, 185. The sp. gr. is lower than that previously recorded for perilla 
oil^viz., 0*9318 to 0-9372 ; otherwise the figures closely resemble those recorded pre» 
vipusly. The residual meal gave the following results calculated on a basis of 7*0 
per cent, of fat: Moisture, 9*0; crude proteins, 35-6 ; fat, 7*0 ; carbohydrates, 19*4 ; 
fibre, 18*9; ash, 10-1 per cent^ nutrient ratio, 1 : 1-0; food units, 126. The meal 
therefore contains rather more protein than undecorticated 

cottoU'Seed cake, and, if found tooPlHtoiljurious to animals, would form a valuable 
feeding-stuff. > B. G. P. 

Oil of Haroola” Nuts (Scleroearya Caffra). {Bull. Imp. Inst., 1920, 
18, 481-483.)—The kernels of Sclerocarya. Caffra (N.O. Anacardiaccp), a small tree 
found only in Natal and the Transvaal, contained 5 per cent, of moisture and 56*2 
per cent, of a clear, pale, yellowish-brown oil with the following values: Sp. gr. at 
15715 ®, 0*9167 ; 1*460; m.-pt. of fatty acids, 25*0® C.; acid value, 3*7 ; saponi¬ 

fication value, 193*5 ; iodine value, 76*6; soluble volsEtile acids equivalent to 0*1 c.c. 

alkali; insoluble volatile acids, 0*45 c,^. alkali per 5 grms.; and unsaponifiable 
matter, 0*6 per cent. As the nuts are d^cult to crack, and only contain 10 per cent, 
by weight of kernel, they are unlikely to be of commercial value as a source of oil. 

E. G. P. 

Analyses of Chicory and Other Coffee Substitutes. J. Prltzker and 
R. Jungkunz. (Zeitsch. Untersuch. Nahr Genussm., 1921, 41, 145-169.)—Analyses 
are recorded of some fifty-six samples of chicory, roasted beans and cereals, fig 
coffee, dandelion coffee, etc. In estimating the amount of chicory in a coffee-chicory 
mixture, use is made of the,water-soluble extract of the substances; 10 grms. of the 
sample are mixed with 200 c.c. of water, weighed, and boiled iot^;4ive minutes. 
After cooling, the original weight of the mixture is of 

water, the solution is filtered, and the specific gravity of 

The percentage of water-soluble substance (TS) is fi>rmula 

TS-(S -1) X 5160, where 8 is the sp. gr. of the 5 The 

average amount of water-soluble substances yielded by thirty-niii^of chicory 
was 60*68 per cent.; coffee gave from 23*2 to 25*2 per cent. Since iodine solution 
has practically the same colour as that of a 5 per cent, decoction of normal chicory, 
the author suggests the use of this iodine solution as a standard in comparing the 
colour of chicory extracts, the colorations being made after suitable dilution. Two 
samples of dried dandelion root yielded the following results: Water, 10*02, 3*85; 
ash, 2*02, 6*13 j water-soluble substances, 50*00, 36*20 per cent.; and sp, gr. of the 
5 per cent, decoction, 1*0097, 1*0070. W. P. S. 

Volatile Oil from the Leaves of the Pimento ” of Jamaica. 0. D. 
Roberts. (J. Soc. Chem. Ind., 1921, 4(yHr96T.)—From the distillation of the 
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IM (^Pimtnta) jamausensii About 0*49 per cent, of yol^tile oil of pale 

Dv eoloQr, havisg an odonr resembling lavender^ was obtaineel« whioh had the 
't4}owing,oan8tantB: Sp. gr. at 16716“ C., 0*8896; [«JV- -6 “ O'; «*d®- 1*471; 
htdd valne, 3*4; ester valne before acetylation, 4 2; and ester valne after acetylation, 
139*4. Xhe oil is solnble in 2*6 Tohunes of 70 per cent, alcohol, and becomes dondy 
Agahl with six yolomea. The eomposi^on of the oil was: Terpenes, including 
a-pfaellandrene and dipentene, 17*0; eineol, 16*0; aldehydes. 0*1; alcohols (Uini^ltol 
and geraniol), 88*3; estbrs as linalyl acetate, 1*5; phenols, 0*1; acids (acetic tbtd 
caproio), 0*2; and residne containing 8e8qttiterpenei||^7‘8 per cent. - H, E. 0. 


Essential Oil from Perllla yankinenaiH. S. Furukawa and 
Z. To^awa. (/. Chem. Ind. Tokyo, 1920, 23, 342; J. Pharm. Ohim., 1921, 23, 426.) 
—The oil distilled hrom the fresh plants injdifferent stages of growth shows a gradual 
increase in content of aldehydes and diminution of esters by the action of an 
enzyme, whilst the oil obtained hrom the dried, plants changes in the conyerse way. 
The oil has the following percentage composition: Z-limonene, 20 to 30; perillaldehyde, 
44 to 57; and a trace of a>pinene. Perillaldehyde has b.-pt., 237°; sp. gr. at 16°/15® C., 
0*9675; aj,-.-146*8®*, yields an exceedingly sweet a-antialdoxime (m.-pt. If^®) 
and a ^•synaldoxime (m.*pt. 129®) whioh is not sweet. It also gives a crystalline 
phenylhydrazone and semicarhazone. Pcr^onitrile (CjlIjjCN) is a liquid, as sweet 
as saccharin, of b.-pt. 123® (16 mm.) and%p. gr. at 16® 0. 0-9488 to 0-9490; and 
perilla alcohol is described as of b.*pt. 118° to 121® C. (11 mm.), and sp. gr. 0-9690. 

H. B. 0. 


Bromometric Estimation of Salicylic Acid. 1. M. Kolthoff. {Pliarm. 
Weekblad, 1921^ 68, 699-702.)—In an investigation of the bromometric method for 
estimating sEdicylio acid, 26 o.o. of -,*0 potassium bromate were mixed with 
1 grm. of sodium bromide and 26 c.o. of the salicylic acid solution, and varying 
amounts of 4 iV-hydrochlorio acid were added. After standing for hve minutes in a 
stoppered J^-potassinm iodide were introduced into the mixture, and it 

was the^<SH|HH||||||^ thiosulphate solution. The results indicated that the 
acoaMt^^M^^^HjHn largely dependent on the amount of hydrochloric acid 
addliliN 6-5 and 15 o.c. the error was -1*3 to - 14 per cent.; 

dilution addition of potassium iodide decreased the error, but 

accurate obtained with 2 to 6 c.c, of acid. Only a slight excesn of 

bromate is essential; 27 per cent, was found to be sufficient. 

Fresenius and Grunhut’s method (Zeitsch, anal Chem., 1899, 38, 298) of 
liberating bromine before adding the salicylic acid is not to be recommended, as too 
much broniine becomes volatilised. In the estimation of very small amounts of salicylic 
scid—, in foodstuffs—the amount of hydrochloric acid is of less importance than 
with staronger solutions; thus, with 10 c.c. 4 added to 26 c.o. of a 0*001 mol. 

jolution the error was only -2*3 to -2*7 per cent. The following method gives 
icourate results: Twenty-five c.c. of potassium bromate, 1 grm. of sodium bromide, 
ind not more than 5 c.o. of bydroohli^aoid, are added to 25 o.o. of salicylic aoid in 

* Tetnill^e not given* 
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0012 to O'OOS mol. solation. After the mixture has stood for five to ten minutes in 
a stoppered flask, 5 o.o. of if-potassinm iodide are rapidlj added, and the liquid is 
titrated mth ^ thiosulphate, starch being added only towards the end of the 
titration. The addition of alcohol, as in the bromometric estimation of phenol, may 
be omitted. W. J. W. 

Necessity for the Physlologioal Control of Adrenaline akd Suprarenal 
Preparations. M. Tiffeneau. (J. Pharm. Chim., 1921, [vii.], 23, 818-317, 366- 
375.)—Six samples of adrenaline of various origins have been examined, with the 
following results: (1) Synthetic origin, [o]i,*=» -52® 80', physiological activity 100; 
(2) natural, [a]D = 53° 36', physiological acllvity 100; (3)unknown origin, [a]^ = - 38° 33', 
physiological activity 60; (4) synthetic, [aljsO, physiological activity 51; (5) s]mthetio, 
t“]» 0. physiological activity 46; (6) unk^^wn origin, [o]i,= -24° 17', physiological 
activity 42. Thus, for Imvo-rotatory adrenalines, the results of the physiological 
test correspond well with the optical rotations, w&ilst for the racemic compounds 
this is no longer the case. Suprarenal preparations lose in physiological activity if 
kept under unsuitable conditions, and should be tested before use. T. H. P. 


BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Lathyrism or Poisoning caused by Vetch Seeds. M. Mirande.* (Comptes 
rend., 1921, 172, 1142-1143. Cf. Hughes, Analyst, 1895, 20, 169.)—The author has 
investigated the cause of lathyrism, the poisoning produced in man and animals by 
ingestion of certain vetch seeds, notably those of Lathyrus sativus and L. eicera. 
The cotyledons are found to contain a substance which readily undergoes auto- 
fermentation, with liberation of carbon dioxide and hydrogen sulphide in considerable 
proportions. Water removes this substance from the crushed seeds, but careful 
washing is necessary to render the extraction complete. Incipient germination 
makes the seeds incapable of yielding hydrogen sulphide when subsequently pounded 
and moistened. The fermentation of the substance is scarcely appreciable at 35° C., 
but is very active between 35° and 40° C., and ceases only at temperatures above 
about 60° C., which is the average coagulating temperature of the proUins. 

t. H. P. 

Occurrence of Catalase in Fish. P. C. Stockstad. (Tide. Eem., 19^, 17, 
181-187; Chem. Abstracts, 1921, 15, 691.)—Ten species of fish were found to give 
positive reactions for catalase, those containing the highest content of fat and esterase 
yielding the highest catalase constant. Tests were made with Pu 7-07 and at a 
temperature of 15° C., and the constants determined by titration with, potassium 
permanganate before and after enzymic digestion. The values obtained ranged 
between 1-19 and 4*6, and in all oases the reaction was monomoleoular, but with 
herring the results were abnormal, owing to the effect of some undetermined factor. 

T. J. W. 


Temperature uot given. 
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Oxidising: Enzymes of Fruits. M. W. Onslow. (Biochem. J., 1921, 16, 
113-117.)—^This work is a oontinuation of that described previously by the author 
{Biochem. 1920, 14, 541<547). The fresh tissues, neutralised aqueous extracts, 
residues and filtrates from cold alcoholic extracts, and hot alcoholic extracts were 
purified by precipitation with lead acetate, decomposition of the precipitate with dilute 
sulphuric acid, and removal of organic acids and tannins by treatment with alcohdio 
calcium chloride and gelatin, and tested with benzidine, a-naphthol, and guaiacum, 
each with the addition of hydrogen peroxide, and with catechol and guaiacum. The 
following fruits were shown to contain the components of an oxidase: Cherry, peach, 
apricot, medlar, strawberry, grape, fig, and mulberry; whilst a peroxidase only was 
detected in blackberry, red currant, black -currant, gooseberry, grape fruit, pome¬ 
granate, pineapple, melon, and tomato! Although the fruits contain no oxidase, 
this class of enzyme is present in blackberry and tomato leaves. Details are given 
of the reactions obtained with th^ tissues and the various extracts obtained from the 
fruits. T. J. W. 

Antiscorbutic Capacity of Milk Powders. E. B. Hart, H. Steenbock, and 
N. R. Ellis. (/. BioL Chsm., 1921, 46, 309-318.)—Experimental work on the feeding 
of scorbutic guinea-pigs upon a basal diet to which had been added dried milk 
prepared by different methods has shown that the original antiscorbutic property of 
the milk is destroyed by certain methods. The diet was composed of heated alfalfa 
flour, rolled oats, casein, and salt, the casein being replaced by the milk powder 
under examination to the extent of 40 per cent, of the mixture. The methods giving 
a product without antiscorbutic properties were the Merrell-Soule spray process and 
the uncondensed spray process employed by the California Central Creameries. The 
Just process, in which the milk is dried on heated rolls, yielded a powder possessing 
excellent antiscorbutic properties, whether prepared from summer milk or winter 
milk obtained from cows rationed with roots and tubers. T. J. W. 

Black Spot ” of Chilled and Frozen Meat. F. T. Brooks and M. N. Kidd. 

(Dept Scientific and Ind, Research^ Food Investigation Board, Special Report^ No. 6, 
1921, 6 pp.)—The ** black spot ” fungus has been found on New Zealand mutton and 
lamb, Australian mutton and rabbits, and upon beef from the Argentine and South 
Africa. When isolated and grown in pure culture, it proved to be one of the many 
forms of the mould Cladosporium herbartm, which is common on dead vegetable 
matter. The spores, which can develop at 22® F. (- 5*5® C.), are either oval in form, 
8 to 16 /A X 4 to 6 p,ox roughly spherical, 3*5 to 5 /x in diam., budded off in chains 
from the former. On meat the fungus develops particularly upon the subcutaneous 
connective tissue, sometimes penetrating to a maximum depth of 4 mm. It produces 
no ^xic substances during growth, whether upon meat or other substrata, and its 
presence alone does not render the meat unfit for human consumption. It may» 
however, be accompanied by putrefactive bacteria, and in that case the meat will be 
soft and have an unpleasant odour. White moulds (species of Sporotrichium and 
Oospora) can also develop on meat at temperatures below freezing-point during 
prolonged storage. 
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Germicidal Properties of Mllfc (/. Amer. Med. Assoc.; Amer. J. Pharm,, 
1921, 93, 281-282.)—Fresh raw milk allowed to stand for a short time shows an 
apparent decrease in the number of bacteria present, but this is not noticed if the 
milk be heated. Recent investigation by W. H. Chambers has confirmed these 
observations, and shown that this action varies with milk drawn from different cows, 
and also depends upon the bacterial species present. When the total number only, 
and not the species, of bacteria present is considered, a decrease in number may be 
evident, or an unaffected species may increase rapidly and conceal the germicidal 
action upon another l^ss numerous species present. Lactic acid organisms are 
apparently unaffected, whilst other bacteria are restrained, and in some oases 
decreased in numbers. The germicidal property is destroyed by heating milk for 
two minutes to 80° to 90° C. ^ T. J. W. 

Estimation of Tryptophane in Blood-Serum and Milk. 0. FUrth and E. 
Nobel. {Biochem. Zeit, 1920, 109, 103-1L3; 0/tm. Abstracts, 1921, 15, 377 .)—A 
freshly prepared solution containing OT per cent, of tryptophane and 2 per cent, of 
sodium fiuoride is employed. To 2 c.c. of the standard in a graduated cylinder 
1 drop of 2*5 per cent, formaldehyde is added, followed by 15 c.c. of concentrated 
hydrochloric acid and 10 drops of 0*5 per cent, sodium nitrite, the total volume being 
diluted to 20 c.c. by the further addition of hydrochloric acid, and the solution well 
mixed. The solution to be estimated is similarly treated, 2 c.c. portions being used, 
and, after standing from five to ten minutes, the colour is compared with that of the 
standard in a colorimeter^ Any precipitate formed due to the presence of excess of 
inorganic salts is removed by filtration. By the above method it was shown that 
globulin contains almost three times as much tryptophane as does albumin, the 
percentage contained in casein being 2 02, in cow's milk whey from 1*8 to 2*3, and in 
the proteins of human milk from 3*4 to 6'8. T. J. W. 

Estimation of Sugar in Blood. E. Ponder and L. Howie. (BiocJiem. J., 
1921, 15, 171-174.)—The blood is obtained from the finger, drawn into a 0*2 c.c. 
pipette, and run into 1 c.c. of water, after which the pipette is filled twice with 
water and the washings added to the diluted blood. To the mixture 0*2 c.c. of 
Folin and Wu’s sodium tungstate solution (Analyst, 1920, 45, 227) and 0*2 c.c. 
of A^-sulphuric acid are added, the tube being allowed to stand for five minutes, 
with occasional shaking. The mixture is transferred to a micro-filter, and 0*4 c.c. of 
the filtrate is run into a narrow-necked tube of about 1-5 c.c. capacity. A similar 
tube receives 0*4 c.c. of 0*01 per cent, dextrose solution, and 0*4 c.c. of alkaline 
copper tartrate solution is added to each. The narrow necks of the tubes are 
sealed off in the blowpipe fiame, and the tubes are immersed in a boiling water-bath 
for six minutes, cooled to 80° C., the necks cut off, and 0*4 c.c. of the phenol reagent 
(i7, Biol. Chem.y 1919, 38,106) is added. After cooling, the contents of the tubes are 
each added to 3*8 o,c. of water, and the colour of the solutions matched in a colorimeter. 
The results obtained are in excellent agreement with those given by the original Folin 
and Wu method (1920), and the advantages claimed for the method are the small 
amount of blood required, the accuracy with which the volume of blood used is known. 
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prevention of reoxidation during boiling,'and the similarity in colour flr^y 
si obtained between the standard and the blood solution. T. J. W. 

Estimation of Sodium In Small Volumes of Serum. B. Kramer and 
F- F. TIsdall. (/. Biol Chem., 1921, 46, 467-473.)—The reagent employed is 
prepared by adding 10 grms. of potassium pyroantimonate to 600 o.c. of boiling 
water, boiling the liquid for a few minutes, and, after cooling, adding 16 c.o. 
of 10 per cent, potassium hydroxide. The filtered solution is kept in a bottle 
treated with paraffin wax, and will remain in good condition for at least one month 
at the ordinary temperature. Eleven mgrms. of sodium are precipitated by 10 c.c. of 
the reagent. To 2 c.c. of serum in ^ platinum dish 10 c.c. of the potassium 
pyroantimonate solution are added, followed by 3 c.c. of 95 per cent, alcohol, which 
is run in slowly with continuous stirring. After standing forty-five minutes, the 
precipitate is transferred to a Gooch crucible packed with alternate layers of filter- 
paper and asbestos, and which has been previously used for several similar pre¬ 
cipitations, the last portions of the precipitate being washed in with a few c.c. 
of 30 per cent, alcohol. After drying for one hour at 110° C., the crucible is cooled 
and weighed. Although calcium phosphate is precipitated from the serum by the 
alkaline reagent, the amount present is so small that the error introduced is 
negligible. Estimations may be made with a maximum error of ± 2*5 per cent, of the 
actual amount of sodium present, and the same results are obtained whether the 
original serum or its ash be used. T. J. W. 

Estimation of Inorganic Phosphate in Urine by Alkallmetric Titration. 
C. H. Fiske. (J. Biol Chem,, 1921, 46, 285-295.)—A volume of urine containing 
from 2 to 7 mgrms. of inorganic phosphorus is diluted with water to about 10 c.o. 
and treated with 1 c.c. of magnesium citrate reagent and 2 c.c. of concentrated 
ammonium hydroxide, the tube being gently shaken for fifteen minutes. The mixture 
is filtered under reduced pressure through a Soxhlet filter-tube containing a thin pad 
of paper pulp, and the precipitate in the tube and on the filter is washed with 10 c.c. 
of 2'6 per cent, ammonia solution and four 6 c.c. portions of 95 per cent, neutral 
alcohol. The precipitate is dissolved in ^ hydrochloric acid added in 1 c.c. portions, 
and the pulp filter added to the solution, beteg washed in with 2 c.c. of methyl red 
solution and 13 c.c. of water. The addition of hydrochloric acid is continued until 
the solution remsjns acid in reaction after thorough shaking, and the whole solution 
is titrated with ^ sodium hydroxide until the colour is slightly more yellow than a 
standard consisting of sodium acetate solution containing a slight excess of acetic 
acid and methyl red. Each c.c. of hydrochloric acid neutralised by the precipitate 
is equivalent to 1*552 mgrms. of phosphorus in the sample. The magnesium citrate 
reagent is prepared by dissolving 4 grms. of magnesium oxide in 100 c.c. of hot water 
containing 80 grms. of citric acid, cooling the solution, adding 100 c.^. of concentrated 
ammonium hydroxide, and diluting the mixture to 300 o.c. The methyl red solution 
contains 0*004 per cent, of the indicator in 60 per cent, alcohol. Experiments made 
with solutions containing known amounts of potassium dihydrogen phosphate and 








with atiB6$ in oompariBon wift the wm Xtoeens method (Zeitich. anal. Chem., 1907, 
46.198), hate ahown that aoouiaie teniltl <M hbtaiiiable. T. J. W. 


AOSYdirittiBAL ANALYSIS. 

Estimatton of Citrate-S<^l6 Phosphoric Acid in Superphosphates. 
Official Method of the Gennini Agrleultural Experiment Station. (Chm. 
Zvit., 1921, 46, 487.)>~Th6 citrate eoli^tion ia prepared by disaolving 173 grma. of 
cryatallised citric acid in watqr. addteg 686*9 c.c. of ammonia (sp. gr. 0*96), and 
dilating the eolation to 1 litre. Bach 2*5 c.c. of this aolution mast contain 
0*1050 grm. of nitrogen. A ‘weighed quantity of 2*5 grma- of the auperphosphate is 
ground in a basin with 25 e.o. of water, the solution decanted throagh a filter into a 
250 e.o. flask, and the insdable portion treated twice in a similar way. The in¬ 
soluble portion is then rinsed on to the filter and washed until the filtrate measures 
about 200 e.o.; if the filtrate is turbid, a drop of nitric acid is added and the solution 
then dilated to 250 c.o. The filter and insoluble portion are transferred to a flask, 
100 c.e. of the citrate solution are added, and the mixture is shaken until the filter- 
paper is disintegrated ; after standing for fifteen hours at the ordinary temperature, 
the mixture is heated for one hour at 40° C., cooled, dilated to 250 c.c., and filtered. 
Fifty C.C. of this solution and 50 c.c. of the aqueous extract obtained previously are 
mixed, and the phosphoric acid estimated by the molybdate method or the citrate 
method. The reagent used in the citrate method contains magnesium chloride 
55*0 grms., ammonium chloride 70'0 grms., citric acid 61*6 grms., and ammonia 
(sp. gr. 0'91) 625 c.o. per litre; 25 c.c. of this reagent are requirSd for the precipita¬ 
tion, and the ammonium magnesium phosphate is collected after eighteen hours. 

W. P. S. 

Rapid Combustion Method for the Estimation of Organie Matter and 
Organic Carbon in Soil. J. W.. Read. (J. ind. Eng. Chem., 1921,13,305-307.)— 
One grm. of soil is digested for five minutes with 6 portions of dilate hydrochloric 
and hydrofluoric acid solution, the supernatant liquid being poured through a 
perforated platinum combustion boat containing a pad of asbestos. The residue is 
completely transferred to the boat and dried at 100° G. for sixteen hours, cooled in 
a phosphorus pentoxide de^cator, and weighed. It is then transferred to a silica 
combustion tube containing contiguous columns of cerium oxide asbestos and 
pumice, copper oxide, cerium oxide asbestos, and a roll of fine copper gauze filled 
with lead peroxide. The air-purifying train is filled with calcium chloride, soda-lime, 
and phosphorus pentoxide, whilst the absorption apparatus contains sulphuric acid 
pumice, phosphorus pentoxide, soda-lime, calcium chloride, and palladious chloride 
solution. The oombustion is carried out in a rapid current of air and occupies 
no more than twenty minutes, the total time, including the initial and final weighings, 
not exceeding forty minutes. By determinations upon pure sucrose it was shown 
that the results obtained were of a high older of accuracy. T. J. W. 
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Estimation of the Orgranie Carhon in Bituminous Limestones. E. 
SOPnagriottO. {Giom, Ghim. Ind^ 1921^ 3i 163-154.)—The following moditi- 
oation of the Oorleis method for determining the total carbon in steel gives good results 
when applied to the estimation of the organic carbon in bituminous limestones. The 
Oorleis dask, coated externally with asbestos and furnished with an internal con< 
denser^ is connected on one side with a tower charged with lump potash and on the 
other, in succession, with a sulphuric acid drying tube, a short, hard glass tube con¬ 
taining cupric oxide and lead chromate, a phosphoric anhydride tube, a soda lime 
tube, and a phosphoric anhydride tube. A weighed quantity of the material con¬ 
taining about 0*1 grm. of organic carbon is introduced into the flask by means of a 
long, wide-necked funnel, which is rinsed down with 30 c.c. of syrupy phosphoric 
aoidi ftnd then with water froin a wash-bottle; the flask is then closed by a rubber 
stopper traversed by two glass tubes. The carbon dioxide liberated is eliminated 
by warming the flask and repeatedly evacuating it with a water-pump, and is re¬ 
placed each time by air which has passed through the potash tower. The con¬ 
denser is then fitted, the sulphuric acid seal in the neck of the flask re-established, 
and connection made with the absorption apparatus, the copper oxide tube oeing 
heated to redness. Meanwhile pure chromic acid is dissolved in an equal weight 
of water, and 35 c.c. of the solution thus obtained boiled for half an hour with 
200 c.c. of pure concentrated sulphuric acid (sp. gr. 1*84). When cooled, the liquid 
is introduced into the Gorleis flask and heated gently to boiling, which is maintained 
for about four hours, the subsequent operations being as in the estimation of carbon 
in cast-iron. T. H. P. 

Separation and Deteetion of Lactic Acid as Sodium Ferric Lactate. 
K. A. Hoffman. {Ber., 1920, 63, 2224-2226; Chcm. Abstracts, 1921, 16, 813.)-- 
The solution under examination is treated with ferric chloride in slight excess, and 
the mixture rendered alkaline with sodium carbonate. The solution is then acidified 
with acetic acid, concentrated on a water-bath, and allowed to stand several hours, 
when a pale green precipitate of sodium ferric lactate will be formed, even when only 
small amounts of lactic acid are present. The precipitate is practically insoluble in 
water, is unaffected by 15 per cent, acetic acid, but is attacked slowly by dilute 
ammonia solution. It is readily decomposed by strongdhr alkalis and acids. 

T. J. W. 

Detection of Oxalic, Tartaric, and Formic Acids in Presence of Each 
Other. F. Krauss and H. Tampke. {Chem. Zdt,, 1921, 46, 621.)—The detection 
of oxalic acid by the violet coloration produced with resorcinol and concentrated 
sulphuric acid (Brauer, Analyst, 1920, 46, 338; Chernoff, Analyst, 1920, 46, 422) 
is affected by the presence of nitrites and nitrates and of iron salts; the former 
should first be reduced with nascent hyirogen, and the latter rendered inactive 
by boiling with sulphurous acid. Tartaric acid gives a deep red coloration 
with a 1 per cent, solution of resorcinol in sulphuric acid; even if iodides, nitrites, 
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and nitrates be present, a rediKng may be obtained by carefully heating the mixture 
at the zone of contact of the reagents^ Similarly, an orange-coloured ring is formed 
with formic acid. For the detection of oxalic, tartaric, and formic acid in a possible 
mixture of these, carbonates, sulphur, iodine, bromine, and other oxidising agents 
must first be removed, and 0*2 grm. of pure resorcinol is then added to a solution of 
the substance in 6 c.c. of dilute sulphuric acid, after which 10 c.c. of concentrated 
sulphuric acid are introduced. If all three acids be present, formic acid will be 
indicated by an orange ring which gradually expands. A narrower blue ring below 
this will denote oxalic acid, whilst careful heating of the sulphuric acid will give 
rise to the formation of a deep red ring, due to tartaric acid. W. W. 

Analysis of Partly Hydrolysed Fats. W. Fahrion. {Chem. Umschau 
Fette Oele, 1921, 28, 68-69.)—The errors which may occur in the calculation of the 
results of analysis of mixtures of neutral fat and free fatty acids such as are produced 
by fat-splitting or in so-called ''acid pir (i.c., the mixture resulting from the 
acidification of soap stock obtained by the removal from oils of free fatty acids by 
means of alkali) are discussed in detail. If the free fatty acid content of the mixture 
be calculated from the ratio of the acid value to the saponification value, an error 
is introduced, because the equivalent weight of fatty acid is less than that of its 
glyceride by the equivalent weight of the glyceryl radicle, whilst another source of 
error is the small difference between the neutralisation and saponification values of 
free fatty acids ; in many cases the errors compensate one another, and the results 
are sufficiently accurate for technical purposes. The following method is suggested : 
The acid value is determined in the usual way, alcoholic alkali is next added, and 
the saponification value is then determined; finally, the liquid is rendered alkaline, 
diluted to an alcoholic content of 50 to 20 per cent., and unsaponifiable matter {x) is 
estimated by extraction with petroleum spirit or ether. The percentage of free fatty 
acid (x) is then calculated from x = (100 - y) x acid value / saponification value, and 
the neutral fat from lOO-(x-Hy). E. G. P. 

INORGANIC ANALYSIS. 

Colorimetric Method for the Estimation of Hydrogren-Ion Concentration 
in Small Volumes of Liquid. L. D. Felton. [J- Biol. Chem., 1921, 46, 299-305.) 
—Drops of the liquid under examination are placed upon a glazed porcelain tile, and 
1 drop of indicator solution is allowed to fall vertically upon it, complete mixture 
being attained by means of a small glass rod. After noting the colour produced, 
drops of various buffer solutions judged to give the same colour are placed close to 
the original drop, and the colours compared after the addition of a drop of indicator 
solution to each. The indicators are prepared by mixing equal volumes of 0*02 or 
0*04. per cent, solutions of the dyes in 25 per cent, alcohol, and the following 
mixtures were employed: Thymol blue and bromphenol blue, giving a range of Ph 
from 1*2 to 4*6; methyl red and bromthymol blue, 4*6 to 7*6; methyl red and brom- 
cresol purple, 4*6 to 7 *0; and methyl red and thymol blue, 4*6 to 9*0. Tests made by 
the method show that an accuracy of at least 0*1 Ph could be obtained. T. J. W. 
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Botaetlon of Arsenic Halogen €om]K>ttndsA0. Ruff. {Chem. 2eit., 1921, 

622-623.)—If arsenic trichloride be heattA with alnminiam chloride and yellow 
phosphorus to 150° C.> a red compound, oontainiug arsenic, aluminium, chlorine, and 
phosphorus, is formed, from which the phosphorus can readily be separated. If the 
phosphorus be replaced by metalUc aluminium, a similar compound having the 
formula AI.A83.GI3 is produced, from which the aluminium chloride may be removed "^ 
by means of solvents. In each case finely divided arsenic is simultaneously obtained. 

W. J. W. 

Colorimetric Estimation of Bismuth in High-^Grade Ores. 6. Spurge. ^ 

Chem, Age^ 1921, 4, 584.)—The colorimetric method, based on the yellow colour 
produced by the addition of potassium iodide to a dilute solution of bismuth, and 
originally devised for the estimation of traces of bismuth, has been found suitable for 
the direct estimation of bismuth in high-grade ores. The ore is finely pulverised in 
an agate mortar, and 0*05 grm. in the case of ores containing over 3 per cent, of 
bismuth, or 0*50 grm. for those under 8 per cent., is dissolved by boiling with 25 c.c. 
of nitric acid and 75 c.c. of water for ten minutes, and, after cooling, the solution is 
made up to 600 c.c. and filtered. The filtrate is then run from a burette into a 
Nessler tube containing 10 c.c. of 10 per cent, potassium iodide solution and 8 dropg 
of sulphurous acid until the colour matches that obtained under similar oouditions in 
another tube containing 1 c.c. of standard bismuth solution, the liquid in both tubes 
being diluted to 50 c.c. before the final matching of colour. The standard solution 
is made by dissolving 0*025 grm. of pure bismuth as described above, and diluting 
the solation to 500 c.c. (1 c.c.««0*0Q005 grm. bismuth). An estimation can be made 
in about fifteen minutes, and accurate results are easily obtained with ores containing 
up to about 20 per cent, of bismuth, though considerable practice is necessary for 
high-grade ores. The following are typical results, showing how the method compares 
with the oxychloride method : (1) 45*3G; (2) 31-92; (3) 43*80; (4) 13*10; (5) 14*00; 
(6) 16*60; colorimetric method; (1) 45*5; (2) 31*8; (3) 43*5; (4) 12*8; (5) 13*8; 
(6) 16*3 per cent. Copper in large quantities may give a precipitate, which can be 
filtered oil; this is generally unnecessary, as the solution is too dilute and* the 
titration too rapid for the separation of any copper iodide. Lead, if present in 
quantity, might interfere with the estimation, but could, if necessary, be removed as 
sulphate. E. G. P. 

Electrolytic Estimation of Gold and its Separation from Copper, Pal** 
ladium, and Platinum. W. D. Treadwell. (IIclv. Chim. Acta, 1921, 4 , 364-374.) 

—Gold may be deposited eleotrolytioally from a faintly acid chloride solution to 
which 1 to 2 c.c. of strong hydrochloric acid and 1 to 2 grms. of ammonium acetate 
have been added; a platinum wire gauze cathode and platinum spiral are used. 
The operation is begun in the cold with 1 to 1*3 volts and 01 to 0*15 amp.; the tem¬ 
perature is gradually raised to 50° to 60° C. Deposition is complete in twenty 
[uinutes if nitrogen or carbon dioxide be bubbled through the electrolyte ; the current 
iensity drops to 0*001 amp. when all the gold is precipitated. This procedure 
provides a quick and accurate separation from copper. For the separation from 
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palladiam the chloride solution, prepared as above, is electrolysed with 0*4 to 0 5 
volt at 60° to 55° 0. After deposition of the gold, the electrolysis is continued for 
palladium with a fresh platinum cathode and a pressure of 1*2 volts. Gold is 
separated from platinum in a chloride bath by substituting sodium acetate for the 
ammonium salt, using a platinum dish and a rotating platinum disc anode, and 
Electrolysing at 0*7 volt pressure while warming to 50° to 60° C. For the subse¬ 
quent determination of platinum, the solution is transferred to a clean platinum dish 
and electrolysed with a current of 1*5 volts. Gold may be separated in this manner 
from palladium and platinum. W. E. S. 

Volumetric Estimation of Zinc. L H. Kolthoff and J. C. van Dijk» 

{Pharm, Weekbladf 1921, 68, 638 553.)—In a direct acidimetric estimation, the best 
results (accurate to 1 per cent.) were obtained by adding 25 c.c. of ^ zinc sulphate 
to 30 c.c. of ^ sodium hydroxide, boiling for three minutes, and titrating with 
hydrochloric acid, with phenolphthalein as indicator. The indirect estimation of 
zinc, by precipitation with hydrogen sulphide and titration of the free acid in presence 
of an iron salt, gives fairly accurate results if the titration be carried out with 
sodium borate with brisk agitation. If an indicator be substituted for the ferrous salt, 
only iodoeosin is suitable. The estimation of zinc as mercury zinc thiocyanate gives 
the best I'esults, provided chlorides be absent. With concentrations above the 
solution may be filtered immediately after adding the reagent, the excess, being 
titrated with mercuric nitrate. It the zinc solution be weaker than the filtrate 
must be allowed to stand for one day, and the reagent, which must have a concen¬ 
tration of at least 0*006 N to render the solubility of the double salt negligible, is 
then titrated back by Volhard’s method. The presence of sulphuric or nitric acid is 
not detrimental if the solution be filtered immediately. W. J. W. 

Estimation of Zinc by the Ferpocyanide Method, E. Olivier. (/. Soc, 
Glmm, Ind.^ 1921, 40, 107-108t.) — The zinc in Australian concentrates is generally 
estimated voluinetrically by titration either with potassium ferrooyanide, or with 
ammoniacal sodium sulphide. The author points out that the solution finally 
titrated in the usual ferrocyanide method may contain cadmium and manganese, 
both of which are precipitated by ferrocyanide, and therefore returned as zinc ; the 
cadmium content is generally too low (0*1 per cent.) to influence results, but 
manganese may be present to the extent of 1 per cent, or more. Manganese can be 
eliminated by adding a few c.c. of hydrogen peroxide to the mixed ammonia and 
ammonium chloride solution used to treat the residue obtained by the decomposition 
of the ore or concentrate with nitric acid and chlorate. The ferrocyanide method 
has the disadvantage that the solution has to be titrated hot, whilst the blue colour 
of the spot test is not always very distinct in presence of coloured ferrocyanides. 
In the author's opinion the sulphide method is preferable, especially as the zinc is 
precipitated as a colourless sulphide, which affords indication of its freedom from 
metallic sulphides other than cadmium. B. G. P. 

Approximate Estimation of Iron and Mangranese. L. J. Curtman 
and N. H. Hecht. (Chcm. News, 1921, 122, 264-255.)—-A precipitate containing 
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alnminium and chromium hydroxides, and nickel, cobalt, iron, manganese and 
zinc sulphides, is treated with hydrochloric acid, the insoluble nickel and cobalt 
sulphides are separated by filtration, the filtrate is then evaporated to a small 
volume, and diluted to 50 c.o. Twenty*five c.c. of this solution are boiled with 
the addition of sodium hydroxide and sodium peroxide; the precipitate is collected, 
dissolved in hydrochloric acid, the solution treated with potassium thiocyanate ‘ 
solution, and then titrated with standardised stannous chloride solution until the 
pink coloration matches that obtained by adding thiocyanate to 0*05 mgrm. of iron 
in 50 c.c. of dilute hydrochloric acid. It is not convenient to continue the titration 
to a colourless end-point owing to the slowness of the final reaction. Another 
portion of 25 c.c. of the solution is treated as described, the precipitate produced by 
the peroxide treatment is washed free from chlorides, dissolved in nitric acid, the 
solution diluted to a definite volume, and an aliquot portion treated with sodium 
bismuthate; the permanganate produced is titrated with hydrogen peroxide solution. 

W. P. S. 


Detection and Estimation of Cobalt* S. A. Braley and F. B. Hobart. 

(J. Amer, Chem, Soc,^ 1921, 43, 482-484.)—In the absence of elements which give 
coloured solutions or precipitates with sodium acetate or dimethylglyoxime (with the 
exception of nickel), the brown colour of cobalt dimethylglyoxime is proportional to 
the concentration, and affords a basis for the colorimetric estimation of this metal. 
The solution containing cobalt and nickel, prepared as for the estimation of nickel, 
is slightly acidified, 10 per cent, sodium acetate solution is added, the mixture 
boiled and treated with an excess of dimethylglyoxime. Nickel is separated by 
filtration, the filtrate cooled, and the coloration compared with that of a standard 
containing a known amount of cobalt. W. P. B. 

Sodium Salicylate as Reagrent for Detecting: Aluminium and Mang:anese. 
C. van Zijp. {Phami. Weekblad, 1921, 58, 694-698.)—When solutions of sodium 
salicylate and aluminium nitrate are caused^to react, a microscopic examination 
reveals the formation of colourless needles which tend to coalesce into spherical 
groups. With excess of aluminium solution, a granular mass is first formed and de¬ 
velopment of crystals is*retarded, whilst excess of salicylate dissolves the reaction 
product. Addition of coBsium chloride assists the reaction, and detection of the 
crys^ls is further facilitated by exposing the drop of the mixed solutions to the 
action of ammonia vapour, by which any precipitated hydroxide is dissolved. 
The method is suitable for detecting aluminium, iron, and chromium, either alone or 
in presence of each other; the solutions must be of such concentration as to 
prevent formation of crystals before treatment with ammonia, and, if any hydroxides 
are precipitated, the dried residue must be carefully treated with a drop of water, 
which is then separated and again allowed to evaporate. Iron salts give a violet 
coloration, changing to yellow after treatment with ammonia, but no hydroxide is 
precipitated. On the other hand, ammonia precipitates chromium hydroxide 
from chromium salts, and from mixtures of iron and chromium salts hydroxides 
of both metals are formed. Crystals are only produced when aluminium salts are 
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present. If the aluminium solution contains iron as well, the crystals show a brown 
coloration, but no hydroxides are precipitated; in presence of chromium, on evapora¬ 
tion of the drop there is considerable formation of hydroxides, but the crystals 
obtained after treatment with water are colourless. The presence of both iron and 
chromium in the aluminium solution is indicated by separation of mixed hydroxides 
with a yellow colour, and by the brown colour of the crystals. Manganese solutions, 
when mixed with sodium salicylate, do not crystallise, but when the mixture is 
exposed to the action of ammonia, light green, pointed crystals are formed. If zinc 
be present in the manganese solution, a slight excess of sodium salicylate must be 
employed, and the mixed solutions are then treated with ammonia vapour until any 
hydroxides formed redissolve; such solution will not occur if too little salicylate was 
used in the first case. W. J. W. 

Estimation of Phosphorus in Phosphor-Bronze. G. Greenwood. {Ghem, 
NcwSf 1921, 122, 225-226.)—A mixture of 1 grm. of the alloy and 0-5 grm. of iron 
wire or mild steel borings is dissolved in 15 c.c. of aqua regia^ the solution boiled for 
a few minutes, cooled, and nearly neutralised with ammonia. Potassium perman¬ 
ganate is then added in quantity sufficient to produce a distinct precipitate when the 
mixture is boiled for two minutes, the precipitate is dissolved by the addition of a 
few drops of hydrochloric acid, the solution is cooled, diluted, and treated with 25 cc. 
of ammonia (sp. gr. 0*880). The precipitated basic ferric phosphate is dissolved by 
the addition, drop by drop, of concentrated nitric acid, an excess of 3 c.c. of nitric acid 
is added, the mixture boiled, and the phosphoric acid precipitated by the addition of 
molybdic acid reagent. x\fter twenty minutes, the yellow precipitate is collected, 
washed with 2 per cent, nitric acid, then with 2 per cent, potassium nitrate solution, 
dissolved in a known excess of standard sodium hydroxide solution, and this excess 
titrated with standard nitric acid, using phenolphthalein as indicator. The solutions 
should be standardised against a steel of known phosphorus content; an allowance is 
made for the small amount of phosphorus in the added iron wire or mild steel. 

W. P. S. 

Electrometric Titration of Hypochlorous Acid. W. D. Treadwell. {Helv. 
Chim, Acta, 1921, 4, 396-405.)—The end-point of the titration of hypochlorite with 
arseniouB acid (Penofe, 1851) may be determined accurately by electrometric means. 
As comparison electrode, use is made of a glass tube about 8 cm. long, with its end 
drawn out to a capillary and bent upwards, the tip of the capillary being closed in 
the ordinary way with a plug of filter-paper or a drop of gelatin containing potassium 
sulphate. The tube is filled with potassium sulphate solution to which has been 
added either a little hypochlorite solution already titrated, or a drop of about 0*01 N- 
iodine solution containing iodide. Two smooth platinum wires serve as electrodes, 
one dipping into the hypochlorite solution, and the other fairly deeply into the 
comparison electrode. The two electrodes are connected either through a high- 
resistance millivoltmeter, or through a galvanometer with suitable resistance. The 
end-point of the titration is indicated by a sudden fall of the galvanometer deflection 
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to zero. Titration of an alkaline hypochlorite with arsenious acid mast be carried 
out immediately after the neutralisation of the solution; if the titration is effected in 
dilute solution at the ordinary temperature and within a few minutes of neutralisa¬ 
tion, the losses due to premature formation of chlorate remain immeasurably small. 
In the case of solutions containing alkali carbonate or hydroxide this titration should 
not be applied, the end-point then losing in sharpness. 

As regards titration of hypochlorite with potassium iodide, the optimum acidity 
for the end-point of the titration may be calculated from the equilibrium, IO 3 ' + 5V 
+ 6H' SHgO + 3 I 2 , which has been thoroughly investigated. At 25® C. the relation 

^ = 2*8 x 10”^* holds. During the titration (H*) is virtually constant, 

and at the end of the titration (IO3') may be regarded as constant, and it has been 
shown that in iodide of starch the ratio (Ig) : (I') has the value 2. From these con¬ 
siderations it follows that the optimum acidity of the end-point is represented by 
(H') = 10-‘^, which is that of the neutral point. The great sensitiveness of the end¬ 
point to acid constitutes the essential weakness of this method, and Pontius (1904), 
to whom the method is due, employed a too highly alkaline solution [(H-) = 10 ~®], 
resulting in a retardation of the end-point. If the available chlorine amounts to 
about O’l equivalent per litre, a solution alkaline with bicarbonate yields satisfactory 
results, but with OCl A'^-hypochlorite the results are uncertain. If, with a highly 
dilute solution, the final stage of the titration be not carried out very slowly, the blue 
coloration of the starch appears far too late. Here, too, the end-point may be 
determined electrometrically, but in any case the method is less exact and less 
sensitive than titration with arsenious acid. T. H. P. 


Separation and Detection of Arsenate and Arsenite. G. W. Sears. 

(/. Ainer. Chem. Soc,, 1921, 43, 466-470.)—The method depends on the solubility of 
silver arsenate and on the insolubility of silver arsenite in dilute sodium hydroxide 
solution; the concentration of the latter should not exceed 1*»5 iY. A nitric acid 
solution containing an arsenite and arsenate and an excess of silver nitrate is treated 
with sodium hydroxide solution until the dark silver oxide precipitate just fails to 
redissolve; the precipitate is collected, washed, rinsed into a graduated cylinder 
with 20 c.c. of water, 3 c.c. of 6 iV sodium hydroxide solution are added, and the 
mixture is diluted to 25 c.c. The amount of sodium hydroxide required depends on 
the quantity of arsenate present; 3 c.c. of 6 Y sodium hydroxide solution in 25 c.c. 
of total liquid will dissolve more than 0'45 grm. of arsenate, whilst 5 c.c. of the 
alkali solution in the same volume of liquid has no apparent solvent action on the 
arsenite. The contents of the cylinder are mixed, filtered, and the insoluble portion 
washed until free from alkali. Detection of Arsenite: The insoluble portion is dis¬ 
solved in a small quantity of dilute hydrochloric acid and the solution tested with 
hydrogen sulphide ; if the sulphide precipitate has a dark colour, heavy metals are 
present, and must be separated by the usual methods. Detection of Arsenate : The 
filtrate is acidified with acetic acid, uranyl acetate is added in slight excess, the 
precipitated uranyl hydrogen arsenate is collected, dissolved in hydrochloric acid, 
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and the arsenic precipitated with hydrogen sulphide. The method is capable of 
detecting 1 mgrm. of either ion in the presence of 450 mgrms, of the other. 

W. P. S. 


PHYSICAL METHODS, APPARATUS, ETC. 

New Technique for Microscopical Preparations of Vegretable and Animal 
Tissues. Larbaud. {Comptes rend., 1921, 172, 1317-1319.)—The ordinary method 
of preparing fresh tissues to be imbedded in paraffin wax consists in treating them 
successively in baths of aqueous alcohol of increasing concentration, followed by two 
mixtures of alcohol and xylene (or toluene) and then by pure xylene. This procedure 
is disadvantageous, owing to the presence of impurities in the reagents, to the 
presence of traces of water in so-called absolute alcohol, to the contraction of the 
protoplasm and the hardening of the tissues, and to the costliness of the solvents 
employed. A mixture of normal butyl alcohol with 95 per cent, (by volume) ethyl 
alcohol is preferable. For the first four baths, 100 c.c. of this mixture is mixed with 
225 C.C., 62*5 c.c., 21'87 c.c., and 2*63 c.c. of water respectively. The treatment is 
completed by means of two baths of the butyl alcohol, to the second of which paraffin 
wax is added little by little; the subsequent operations are as usual. Specimens 
thus treated become neither hard nor brittle, whilst the protoplasm undergoes no 
contraction. T. H. P. 

Spectrum Analysis by Means of Roentgren Rays. M. Siegbahn, A. E. 
Lindh, and N. Stensson. {Zeit. Fhysik., 1912, 4, 61-67; J. Chem. Soc., 1921, 
120, ii. 344.)—A vacuum spectrograph enables the X-ray spectrum to be employed 
for spectrum analysis of mixtures in the usual course of analysis. The instrument 
has an opening angle of about 40^ and a fixed crystal of calcspar or gypsum, making 
it possible to obtain with two exposures of about two hours each photographs of the 
lines of all elements from uranium to sodium. 

Check Valve for Water Vacuum Pumps. E. A. Andelin. {Chem, Zeit., 
1921, 66, 448.)—The check valve described by Pinoff {Chem. Zeit., 1920, 671) is not 
absolutely reliable, as it does not always function instantaneously. An improved 
device comprises a rubber bung, 10 to 12 mm. diam., with a central perforation of 
5 mm. diam., through about two-thirds of its length. A transverse cut is made in 
the bung so as to separate the unbored portion and form a flap valve, and the whole 
is fitted on a glass tube. By means of another rubber bung the device is fixed in a 
second tube of 20 mm, diam., which is drawn out at its lower end. The apparatus 
should always be used in a vertical position. W. J. W. 

Slide Rule for Calculation of ‘*Wet” and “Dry” Weights of Damp 
Material. R. Scott. (/. Soc. Chem. Ind., 1921, 40, 96 t.) —A slide rule which will 
show the amount of “ wet ” material required to give a specific amount of “ dry ** 
material, and vice versa, may be constructed by dividing the frame scale in the usual 
logarithmic manner, and the slide scale proportionally to log 100/(100 - moisture 
per cent.). It is convenient to make the distance from 10 to 100 on the frame 
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1,000 mm. long, and to extend the frame beyond 100 to a length equal to that of the 
slide scale. If then the zero mark on the slide scale be placed opposite the division 
of the frame corresponding to the “ dry” weight, the wet weight is read off opposite 
the division on the slide scale corresponding to the moisture content. For calculating 
dry weight the procedure is reversed. The results should be accurate to within 
0*5 per cent. H. E. C. 


^ ^ ^ ^ 

DANGEROUS DRUGS ACT. 

REVISED REGULATIONS. 

In pursuance of Section 3 of the Dangerous Drugs Act, 1920, the Home Secretary has 
made the following Regulations, the full text of which is published in the London 
Gazette of May 24, 1921. These Regulations come into force on September 1, 1921. 

Opium : (1) to (3) No person shall supply, procure, or be in possession of raw 
opium, unless licensed by the Secretary of State, or authorised by these Regulations. 
(4) Records in specified form shall be kept of all dealings in raw opium. 

General Authorisations. —(5) Any duly qualified medical practitioner, or any 
person lawfully keeping open shop for the retailing of poisons in accordance with the 
provisions of the Pharmacy Act, 1868, as amended by the Poisons and Pharmacy 
Act, 1908, or any person employed or engaged in dispensing medicines at any public 
hospital or other public institution being a person duly registered under the 
Pharmacy Act, 1868, as amended by the Poisons and Pharmacy Act, 1908, or any 
registered veterinary surgeon or. any person in charge of a laboratory for purposes of 
research or instruction attached to any University, University College, public 
hospital, or other institution approved by the Secretary of State for the purpose, or 
any person appointed by a local authority with the approval of the Minister of 
Health as an analyst for the purposes of the Sale of Food and Drugs Acts, 1875 
to 1907, is hereby authorised so far as is necessary for the practice of his pro¬ 
fession or employment in such capacity to be in possession of and supply raw opium, 
but subject always to the provisions of the foregoing Regulation. (6) Licences will 
be withdrawn for offences against the Act. (7) No raw opium is to be delivered to 
messengers unless written authority from a licensed person is produced. (8) ** Pos¬ 
session ** means at the order or disposition of a person. 

Morphine, Cocaine, Eegronine, and Diamorphine: Ajpplieation.^{l) The 
drugs to which these Regulations apply are morphine, cocaine, eegonine, and dia¬ 
morphine (commonly known as heroin), and their respective salts, and medicinal 
opium, and any preparation, admixture, extract, or other substance containing not 
less than one-fifth per cent, of morphine or one-tenth per cent, of cocaine, eegonine, 
or diamorphine. For the purpose of the foregoing provision, the percentage in the 
case of morphine shall be calculated as in respect of anhydrous morphine. (2) Pro¬ 
hibits the manufacture of these drugs, except by licensed persons on licensed 
premises. (3) and (4) Prohibit the sale, distribution, or possession of the drugs, 
except by licensed persons or those authorised by the Regulations. (5) and (6) Give 
the conditions for the prescription and dispensing of the drugs by authorised persons. 
(7) Prohibits possession except by licensed or authorised persons. (8) Requires 
packages to be marked with the amount of drug contained in them, except in the 
case of authorised prescriptions. (9) Records must be kept in specified form. 

General Authorisations. —(10) Any person lawfully keeping open shop for the 
retailing of poisons in accordance with the provisions of the Pharmacy Act, 1868, as 
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amended by the Poisons and Pharmacy Act, 1908, is hereby authorised—(a) To 
manufacture at the shop in the ordinary course of his retail business any preparation, 
admixture, or extract of any of the drugs; (b) to carry on at the shop the business 
of retailing, dispensing, or compounding the drugs, but subject always to the 
provisions of these Regulations. (11) to (14) are the same as (5) to (8) in the Opium 
Regulations. (15) Gives the Regulations affecting the captains of ships not carrying 
a medical practitioner. (16) Hospitals or other public institutions maybe exempted 
from the operation of the Regulations. 

Preparations Exempted from the Begulations. —(17) These Regulations shall not 
apply in respect of the preparations named in Schedule II. to these Regulations, nor 
to any of the drugs when denatured in a manner approved by the Secretary of 
State. The Secretary of State may from time to time by order add any other 
preparation to the Schedule, or remove any preparation from the Schedule. 


Schedule IL 


Cereoli lodoformi et Morphinao, B.P.C. 
Emp. Opii, B.P., 1898. 

Lin, Opii, B.P. 

„ Opii Ammon., B.P.C. 

Pasta Arsenicalis, B.P.C. 

Pil. Hydrarg. c. Opio, B.P.C. 

„ Ipecac, c. Scilla, B.P. 

„ Plurnbi c. Opio, B.P. 

„ Digitalis et Opii Co., B.P.C. 


{ Pil. Hydrarg. c. Cret. et Opii, B.P.C. 
Pulv. Cretae Aromat. c. Opio, B.P. 

„ Ipecac. Co., B.P. (Dover’s Powder). 
„ Kino Co., B.P. 

Suppos. Plurnbi Co., B.P. 

Tablottae Plurnbi c. Opio, B.P.C, 

Ung. Gallop c. Opio, B.P. (Gall and Opium 
Ointment). 

„ Gallse Co., B.P.C. 


FOOD CONTROL. 

STATUTORY RULES AND ORDERS. 

No. 350, 1921. 

The Milk (England and Wales) Order, 1921, dated March 22, 1921, made 

BY THE Food Controller under the Ministry of Food (Continuance) 

Act, 1920 (10 and 11 Geo. 5, c. 47). 

1. Except under and in accordance with a licence granted by or under the 
authority of the Minister of Health, a person shall not—(a) Sell or expose for sale 
any milk as ** Grade A (certified) ” or “ Grade A ” milk ; or (h) describe or refer to 
any milk under these names in any advertisement, circular, or notice in connection 
with the sale of milk ; or (c) sell or offer or expose for sale as milk, or under any 
description of which the word “ milk ” forms part, any liquid in the making of which 
dried milk or condensed milk has been used. 

2. A licence may be granted under this Order for such period and subject to 
such terms and conditions as the Minister of Health may think fit. 

3. No colouring matter or water shall be added to milk or cream intended for 
sale, and no milk or cream to which any colouring matter or water has been added 
shall knowingly be sold or offered or exposed for sale. 

4. (a) pjvery local authority is hereby authorised to execute and enforce the 
provisions of this Order within their area, and to institute proceedings for any offence 
against this order. (/;) For the purposes of this clause “ local authority ” means 
any local authority authorised to appoint an analyst for the purposes of the Sale of 
Pood and Drugs Acts, 1875 to 1907. 

5. For the purposes of this Order, “ milk ” shall include any milk which has 
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been submitted to one or more of the following processes—viz., sterilisation, pas^ 
teorisation, bonlogenisation, or any other like process, but shall not include con¬ 
densed, separated, skimmed, or butter milk. 

6. The Milk Order, 1920, is hereby revoked, so far as it applies to England and 
Wales, as on March 24, 1921, but without prejudice to any licences granted there¬ 
under and in force at the date of this Order. 

7. (a) This Order may be cited as the Milk (England and Wales) Order, 1921, 
and shall come into force on March 24, 1921. (b) This Order applies only to 
England and Wales, (c) The Interpretation Act, 1889, applies to the interpretation 
of this Order as it applies to the interpretation of an Act of Parliament* 

No. 279 , 1921. 

The Local Authorities (Milk) Order, 1921, dated March 24, 1921, made by 

THE Minister of Health. 

The Minister of Health by arrangement with the Food Controller orders as follows : 

1. (i.) Every local authority authorised to appoint an analyst for the purposes of 
the Sale of Food and Drugs Acts, 1875 to 1907, shall have all such powers and duties 
as may be necessary for the execution within their area of the functions assigned to 
them by the Milk (England and Wales) Order, 3921. 

(ii.) Every local authority as aforesaid, and any oflBoers of the local authority 
duly authorised in that behalf, may at all reasonable times enter and inspect any 
premises in which milk sold or offered for sale in accordance with a licence given 
under the Milk (England and Wales) Order, 1921, is produced or prepared for sale. 

2. Any expenses incurred by a local authority as aforesaid in the execution of 
this Order shall be defrayed in the same manner as expenses of the local authority 
are defrayed for the purposes of the Sale of Food and Drugs Acts, 1875 to 1907. 

3. This Order may be cited as the Local Authorities (Milk) Order, 1921. 

No. 406, 1921. 

The Milk (Scotland) Order, March 31, 1921, made by the Food Controller 
UNDER the Ministry of Food (Continuance) Act, 1920. 


* * » ^ ^ 
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REVIEWS. 

The Electronic Conception of Valence and the Constitution of Benzene. 
By H. S. Fry. Monographs on Inorganic and Physical Chemistry; edited by 
Alexander Findlay. Pp. xviii + 300. London : Longmans, Green and Co. 
1921. Price IGs. net. 

The subject of valency and valence is one in which English chemical literature 
is sadly deficient, so that the present volume is a most useful and welcome addition ; 
the more so as most of the theories of valence have been expounded and discussed in 
foreign journals. We have now presented to us in a most lucid manner by Professor 
Fry a detailed account of the electronic theory of valence, which, even in the 
Annual Reports of the Chemical Society, has not received much notice in this 
country. Professor Cohen, in his ‘‘ Organic Chemistry ” (vol. i. p. 161), remarks that 
the theory is so mobile, so adaptable, and so ingeniously applied as to explain 
most of the facts of substitution as well as many of the reactions of organic 
compounds.** One cannot read this fascinating volume without being impressed 
with the truth of this statement j the manner in which the hitherto most baffling 
problems in organic reactions are explained in the light of a single fundamental 
conception of the chemical bond as a unit Faraday tube connecting charged atoms is 
quite remarkable. The theory put forward, only as a formulative hypothesis, is 
developed so as to account rationally for not only the problems of substitution 
in the benzene nucleus, but the whole range of organic chemistry, including such 
diverse branches as velocity of substitution, absorption spectra, physical properties, 
molecular volumes, and fluorescence. Even the complexities of the structure of the 
metal-ammines are smoothed out by the skilful treatment of the author, and discussed 
with mathematical exactness without the introduction of speculative assumptions or 
vague statements. The fact that the electronic theory can be successfully applied 
over such a wide range of experimental results places it above any other theory of 
valence extant; it certainly maintains its inventor's modest claim that it should 
function as a formulative hypothesis in the interpretation and correlation of chemical 
and physico-chemical phenomena. 

The book, in hs presentation and detail, maintains well the excellent standard 
of Professor Findlay’s series of monographs. The style is lucid and exact, the 
development of the subject is quite fascinating, and there is an almost complete 
freedom from typographical errors. The table of contents is very full, but a subject 
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index at the end would be a useful adjunct for reference purposes, and the table of 
references to other literature might be a little extended, as there are a few places 
pp. 18 and 144) where quotations are made and the reference is not given. 

Probably the advocates of alternative theories of valence will find points in the 
arguments which may be debated and controverted, but the book is undoubtedly a 
most valuable contribution to modern chemical theory, and one on which the 
author, editor, and publishers may well be complimented. H. E. Cox. 


Thermodynamics and Chemistry. By F. H. Macdougall, M.A. , Ph. D. John Wiley 
and Sons. Pp. v+391. London : Chapman and Hall, Ltd. Price 308. net. 

The outstanding feature of Professor Macdougall’s book may be said to be 
thoroughness. No pains are spared in the definition and explanation of every term 
used, and in the explanation as well as the rigid proof of the most elementary of the 
thermodynamical deductions. Throughout the book stress is laid upon the empirical 
nature of such doctrines as the First and Second Laws of Thermodynamics, and also 
the fundamental chemical laws, the Atomic Theory and Avogadro’s Hypothesis. 
The First and Second Laws are treated at some length, and thence the questions of 
entropy and the thermodynamical scale of temperature, which are considered 
in detail. 

The treatment of the Phase Eule is exhaustive both in proof and in illustration, 
and the various types of phase system are considered minutely. A point that might 
well be copied is the inclusion with each type of phase diagram of a list of examples 
of the various systems belonging to the type illustrated. The increasingly popular 
system of triangular co-ordinates is well illustrated in some examples of ternary 
systems. The excellent section on fractional distillation and on partially miscible 
liquids should bo of particular value to the organic cliemist. 

The laws of osmotic pressure are deduced as applications of the Phase Eule_ 

rather a departure from usual practice. Chapter XVi., which contains some 
ionisation equations, necessary but not strictly thermodynamical, composes a useful 
section on Activity, and a summary of the equations expressing the behaviour 
of strong electrolytes. Electromotive Force is dealt with in a comprehensive and 
complete manner. In view of the increasing part played in chemical theory by 
surface tension and adsorption, Chapter XVIII. is of great interest. 

The final chapter is a triumph of conciseness and thoroughness. Within 
thirty-three pages it embraces the Laws of Radiation, the Quantum Theory, Debye’s 
Theory of Atomic Heat, and the Nernst Heat Theorem and some of its applications, 
and concludes with a set of tables of numerical values of the Einstein and Debye 
functions. We might well wish this chapter to be amplified and subdivided in order 
to give a greater number of examples of the application of these most important 
principles. 

Altogether the book is a masterly treatment of thermodynamics and its bearing 
on chemistry, and should commend itself equally to the chemist and to the physicist 

H. E. Ambler. 
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Introduction to Qualitative * Chemical Analysis. By Th. W. Fresenius. 
Seventeenth Edition of the Original Work by C. R. I^seniub. Translated 
by C, A, Mitchell, M.A., F.I.C. Pp. 954. London : J. and A. Churchill. 
1921, Price 368. net. 

The appearance of a new English edition of Fresenius is an event of very much 
more than passing interest to the great body of professional chemists in all countries 
in which the English language is spoken. 

Despite the fact that the production of Fresenius was planned as long ago as 
1840, and that, nearly fifty yeaars ago, nine English and fourteen German editions 
had already appeared, this work still remains the standard textbook of general 
analytical chemistry—a book which the young student may take as his safest guide, 
and to which, at the same time, the experienced practitioner may confidently turn 
for help and sound advice in cases of uncertainty and difficulty. 

To attempt anything in the nature of detailed criticism of a work of this 
character would obviously be a task beyond the power of any one reviewer, and, even 
if it were possible, it would be a work of supererogation, for the beet testimony to its 
value and its accuracy is to be found in the esteem in which it is still held by many 
thousands of chemists in all parts of the world, who during many years have, like 
their predecessors, tested it thoroughly, and have very rarely found it wanting. 

One’s first impulse, on the appearance of a new edition of a classic such as this, 
18 to compare it with previous editions, for the purpose of seeing what new features 
have been introduced, and of ascertaining to what extent the work has kept pace 
with the progress made in the subject. 

The edition on which the writer of this review was brought up was the ninth 
English, corresponding with the fourteenth German edition, published in 1876. 

As a reply to those persons who have, on occasions, foolishly expressed the 
opinion that analytical chemistry represents a branch of the science in which little 
further progress can be expected, it may be pointed out that, although the volume 
under review deals with qualitative analysis alone, and is written in a condensed 
style, the number of pages has increased from 400 in 1876 to 950 in the present 
volume. 

In the Preface to the 1876 edition, the following statement by the author, in 
reply to a letter of remonstrance from the late Sir Edward Frankland, is of interest : 

I do not retain the old notation from prejudice, but from a most firm conviction 
that, for inorganic chemistry, it is the simplest and the best. This view is not 
peculiar to myself alone, but is shared with the highest authorities in Germany— 
Wohler and Bunsen; Professor Kopp also, one of the first representatives of 
theoretical chemistry, had advised me decidedly not to relinquish my notation.’* 

In the present volume, not only the notation, but the whole presentation of the 
subject, are in accordance with the most recent chemical and chemico-physical 
theories, and in this respect the book may certainly be said to have kept abreast of 
the developments of the science. 

Notwithstanding the very great improvement which has been made during recent 
years in the status of analytical chemistry, there is still a rather widespread 
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impression that it is a usefol art or, at the best, an inferior branch of the science, 
and Professor Dittmar, in his admirable little work on “ Qualitative Chemical 
Analysis,” published in 1876, put the matter very clearly when he said: 

“ All we desire is, at the very outset, to make the student understand that 
analysis is not an art which can be learned independently of chemistry itself. It 
is possible to be a fair theoretical chemist without being able to execute an 
analysis, but most assuredly no one can be an analyst without being a scientific 
chemist.” 

If that was true—as it undoubtedly was—in Dittmar*s time, it is more than 
ever true to-day, and this view has clearly been uppermost in the mind of the 
author of the work under review. 

Full, clear, and, in the main, adequate descriptions are given of the fundamental 
conceptions of chemistry, as well as of the general principles underlying all the 
various procedures with which the analyst is concerned. At the same time, 
the author has avoided the danger of overloading the book with matter for which the 
student must in any case consult general systematic treatises. 

So far as the reviewer can see, the work has been brought tnoroughly up 
to date. Among other things, much new matter in relation to the reactions of 
the rarer elements has been added, and the many reactions in which organic 
substances are employed as reagents are accurately and adequately described. 

The only serious criticism which the writer has to make is one which can 
be made of most German scientific works—namely, the failure of their authors 
to refer to original sources other than German. Had the author of this work 
avoided this national failing, one or two sections would certainly have sained 
in value. 

On what principle the properties of the alkaloids are given in a lengthy 
appendix, to the exclusion of other poisonous organic compounds, is not very clear, 
especially as the information is to be found in all treatises on general toxicology. 

The writer has observed only a few typographical errors, and the printing and 
paper are all that could be desired. 

The translation is good, and the translator, Mr, C. A. Mitchell, is to be warmly 
congratulated on the successful manner in which he has accomplished a somewhat 
difficult task. 

For the sake of old associations, if for no other reason, one is glad to see that 
the coloured frontispiece representing metallic spectra is retained. Without it 
Fresenius would scarcely be Fresenius. A. Chaston Chapman. 


Applied Colloid Chemistry—General Theory. By Wilder D. Bancroft, Ph.D., 
Professor of Physical Chemistry at Cornell University, U.S.A.. Pp. 345. 
London: McGraw-Hill Book Co. Inc. Pric 3 18s. net. 

The importance of colloid chemistry for the solution of ubiquitous industrial 
problems is being more and more recognised. Propaganda work is being carried on 
by committees of experts on colloid chemistry in England and in the United States 
of America. Foremost amongst the American authorities is Professor Bancroft, and 
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his book, part of the general scheme of the American programme, is very welcome 
indeed. 

His treatment of the subject differs from the usual textbook on colloid 
chemistry. In his Preface he says: “The earlier ^books on colloid chemistry 
presented the subject empirically, because no other method was then possible. 
While we do not know much about gelatinous precipitates and jellies, the theory of 
the rest of the subject is in fairly good shape, and consequently I have written this 
book deductively. While my point of view differs considerably from Freundlich's, it 
is a pleasure to acknowledge my debt to him for what he did in his admirable book.*' 

Professor Bancroft makes out a good case for treating colloids from the stand 
point of adsorption, a held in which we now possess more definite quantitative data 
than in other fields of colloid phenomena. He shows how adsorption must be taken 
into account in connection with surface tension effects, coalescence, precipitation, 
peptisation, the properties of colloidal solutions, emulsification, and fogs and smokes. 
The discussion is well presented, and is far irom being a mere statement of facts. 
There is a welcome critical vein throughout, new problems for research are 
suggested, and obvious difficulties in the acceptance of certain deduced propositions 
are not shirked. 

The chapter on emulsions and foams is good and up to date. Colloid textbooks 
BO far have only dealt with the subject of emulsions in most meagre fashion, so that 
students will thank the author for his summary in this field. New, also, are the 
discussions on colloids in relation to catalysis, colour, and fogs and smokes. The 
closing chapter deals with the thickness of surface films, and is a useful summary of 
the work done, though a discussion of the new views on the orientation of molecules 
in liquid surfaces and their relation to colloid phenomena would have been welcoma 
One notable omission from this excellent book is that of Donnan's theory of mem¬ 
brane equilibria, to which Loeb has recently announced his ardent support, as a 
result of his own extensive investigations, particularly on gelatin. 

This book is well bound, and the paper and printing are also good. Several 
typographical errors are apparent, among them an error in the equation on p. 141, 
but they do not detract from the value of a refreshingly up-to-date and readable 
textbook on the general theory of colloid phenomena. William Clayton. 

Lubbicating and Allied Oils. By Elliott A. Evans. Pp. 128. London : Chapman 
and Hall, Ltd. 1921. Price 9s. 6d. net. 

In perusing this book, it is difficult to decide exactly what ground the author in¬ 
tended to cover. The title includes lubricating and allied oils, whatever that may 
mean; but in the Foreword by Sir Charles Wakefield lubricating oils alone are 
mentioned, and in the Preface the author says he wrote the book “ after repeated re¬ 
quests from chemists, engineers, and others for a useful non-too-technical book on 
lubricating oils . . . with a view to assist chemists in compiling specifications and 
examining lubricating oils ; also to give engineers an insight into the application and 
properties of such oils and the interpretation of their specifications.” He curiously 
complains that existing treatises are “ too technical, except for the specialist or person 
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who desires knowledge on a speoifio section of the subject.” He admits that 
chemists require detailed information on the methods used in the laboratory, which 
he says some of the books do not provide. One is curious to find how this kind of 
information is to be given in a non-too-technical ” book, and one finds that when 
the author sets out to seriously describe or discuss a test or method he has either to 
be as technical as any other author or to slur over the subject. 

Another point one notices is that, whilst the author says he has endeavoured to 
include only those tests which are commonly demanded, he has gone into quite a lot 
of technical detail regarding tests of quite minor importance, such as the determi¬ 
nation of specific heat, with tables of the specific heats of a number of pure hydro¬ 
carbons, occupying seven pages of this small book. One also finds, as foreshadowed 
by the title, that the author has included a number of tests used in the examination 
of fuel oils and transformer oils, which do not concern lubricating oils. One finds in 
the book very little real guidance in the framing of specifications or in their interpre¬ 
tation, and in the chapter on the oils employed for various purposes three pages con¬ 
tain a list of proprietary grades of Wakefield’s Gastrol ” suitable for the various 
types of motor vehicles, which is, of course, pure advertisement. No reference 
whatever is made to the value of a little free fatty acid in improving the friction- 
reducing qualities of mineral oils. We are told, for instance, on p. 110 that 
** locomotive engineers in this country call for an oil containing anything from 5 
to 76 per cent, of rape oil, according to their needs, in the mineral oil but the 
author does not advise whether this is good or bad practice, whether such variation 
in the proportion is necessary, and whether, in fact, the whole or the greater part 
of this rape oil might not be saved and a little fatty acid used instead. Few loco¬ 
motive engineers now use anything like so large a proportion as 75 per cent, of rape 
oil in the lubricant. 

In the first throe chapters, occupying only seven and a half pages, the author gives a 
scrappy but interesting account of the history of petroleum, and very brief remarks on 
oil refining and on the fatty oils. ‘‘ Ravisine rape ” at the foot of p. 9 presumably 
refers to the oil usually known as ravison oil. In Chapter IV., on Physical Tests, the 
author shows how the presence of water in an oil may influence the flash-point, but 
** does not favour the drying of the oil before making a test, because he believes it 
detracts from the value of the test.” Whether it does or not would seem to depend 
upon whether the operator wishes to ascertain the flash-point of the oil or has some 
other object in view. The author remarks that, ** pending a better system of classifi¬ 
cation, lubricating oils are generally grouped according to their viscosity.” Seeing 
that viscosity is one of the most important properties of a lubricant, one wonders 
what better system of classification the author has in his mind. As an example of 
loose phraseology, the author states on p. 30 that in the Engler, Redwood, and 
Say bolt viscometers the greater portion of the energy of flow is lost in the rapid 
passage of the liquid through the tube.” What is probably meant is that when thin 
liquids are being tested the greater part of the energy due to the head appears as 
energy of flow—i.e., kinetic energy—^instead of being converted into heat by the 
viscosity, as the author shows in the sentence following that from which the quota¬ 
tion is taken. It is time that the viscosity values of oils were expressed in absolute 
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measure or in units, such as the oentipoise, which are independent of the instrument 
used in determining them, but the author seems to have no definite views on the 
subject, and to be quite content with the present system. 

Those chemists who have to advise on lubricating and other oils will find useful 
information in this book, but it cannot, in the reviewer’s opinion, be regarded as a 
very valuable addition to the literature of the subject* L. Abohbutt. 


Famous Chemists : The Men and their Work. By Sir William A. Tildbn, 
F.B.S., D.Sc. London: George Boutledge and Sons, Ltd. Price 12s. 6d. net. 

Sir William Tilden, in his Preface, disclaims for his book the character of 
another history of chemistry, but thinks he is justified in offering to the public this 
volume of biographical essays dealing with well-known chemists, because other 
similar works have not been contributions to the history of chemistry. All chemists 
will be indebted to him for his book. It was a good idea to make use of the atomic 
theory as the string on which to thread his biographical beads, of which there are 
twenty-one divided into ten groups. The groups are appropriately named to mark 
the epochs in the history of the theory of chemistry. 

The author anticipates criticism with regard to the names which he has felt 
himself compelled to reject. Those which he has selected for treatment will, one 
feels sure, commend themselves to all those who have regard to the fact that the 
available space in the book is only about three hundred pages. Sir William’s own 
career would lead his readers to expect that any such book as this written by him 
would at least subserve a didactic purpose in the field of chemical theory. It does 
this most admirably, and, let it be gratefully added, most agreeably. 

Bobert Boyle is the subject of the first essay, which is a quite satisfactory 
account of the father of chemistry,” inasmuch as that, in addition to the com¬ 
pendious biographical matter, particulars are given as to the experiments establishing 
the ** Law of Boyle ”; and it is indicated what Boyle did in bringing the conception 
of an element out of the realms of philosophy and pseudo-philosophy into the realm 
of matter. The author has most significantly succeeded, without using any undue 
emphasis, in displaying the development of the conception of the element, considered 
from the atornic point of view, from the purely speculative stage, through the material 
stages, right down to the physical conception of ultra-chemistry of the present day. 

After Boyle comes the second group of ** The Phlogistians,” comprising Black, 
Priestley, Cavendish, and Scheele. Scheele has been dealt with most sympathetic¬ 
ally. Lavoisier is taken as the representative of the antiphlogistic revolution. The 
article on Davy is one of the longest and probably the best, and it would lead one to 
think that Davy is one of Sir William’s favourites. As a presentation of the character 
of this great man it is, on the whole, rather too favourable. It is only on reading a 
subsequent essay on Berzelius that one learns, from the remarks of Berzelius on 
the character of Davy, that Sir William is aware that the impression produced by 
Davy on his contemporaries was not consonant with either bis position in the world 
of science or with his undoubted abilities. 

On the whole, the subjects of the book are treated so as to produce the feeling 
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that they are altogether in the hande of a warm admirer rather than in the hands of 
a historian. In the ease of Cavendish there is only the barest reference to the 
“water” controversy. It is matter for commendation that the author has written 
BO excellent an account of Berzelius and his work, and attempted to do justice 
to his memory as a great and widely influential teacher. Space forbids the dealing 
at length with features of the other essays which treat of Dalton, Gay-Lussac, 
Proust, Faraday, Avogadro, Cannizzaro, Liebig, Dumas, Frankland, Williamson, 
Mendel4ef, Crookes, and Bamsay. 

The book contains nearly forty illustrations, and there is at least one portrait of 
each chemist mentioned. The printing and paper are good, and the proof-reading 
has been pretty well done; on p. 105 Dalton’s birth year is given as 1706 instead 
of 1766, and there are less than half a dozen other “literal ” errata. The volume is 
in every respect an admirable one for the chemist and for the general cultured 
reader. W. Kibkby. 
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Thb determination of absolute acidity or hydrogen ion concentration has not yet 
found its way into many analytical laboratories, mainly on account of the expense of 
the apparatus which is usually considered necessary. The object of this paper is to 
indicate how the electrical measurement of acidity can be carried out with com¬ 
paratively simple and inexpensive apparatus with a degree of accuracy comparable 
to that attained by titration methods. 

Theoretical Basis of the Method. —The elementary theory of the method can 
be stated quite briefly. If a rod of metal be dipped into water, a minute quantity of 
the metal goes into solution in the form of metallic ions bearing a positive charge. 
The metal therefore becomes negatively charged with reference to the water. ,The 
magnitude of the potential difference set up between metal and liquid depends upon 
the solution pressure of the metal in question. The quantity of metal passing into 
solution is extremely small, since electrostatic attraction is almost immediately set 
up between the negatively charged metal and the positive ions in solution, and this 
prevents further solution of the metal. If the solution already contain a salt of the 
metal, there is a tendency for the positive metallic ions in solution to separate out on 
the metal, which therefore becomes positively charged with reference to the solution. 

The actual difference of potential between metal and liquid is the resultant of 
these two opposing forces. While the solution pressure is always constant for one 
and the same metal, the tendency for the reverse operation to occur varies with the 
number of metallic ions present in solution. Thus the electric potential of a metallic 
electrode in contact with a solution of one of its salts is a measure of the concentration 
of metallic ions in the solution. 

When hydrogen is absorbed by finely divided platinum, it behaves in many ways 
as a metal and exerts a definite solution pressure. Platinum itself has*a negligible 
solution pressure, so that an electrode of platinum coated with platinum black and 
saturated with hydrogen behaves electrically as if it were metallic hydrogen. The 
difference of potential set up when such an electrode is dipped into an aqueous solu* 
tion is therefore a measure of the concentration of hydrogen ions in that solution. 
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Mbabubement of Diffebence of Potential. —It is a difficult matter to measure 
the absolute difference of potential between a solid electrode and a liquid. This diffi¬ 
culty can be overcome by indirect methods. The method usually adopted is to 
combine the electrode, through the medium of an intervening vessel containing an 
appropriate liquid, with a standard electrode of known potential, and to measure the 
electromotive force of the resulting cell. This standard electrode may consist 
of platinum saturated with hydrogen and in contact with a solution of known 
hydrogen ion concentration. In the normal hydrogen electrode, to which all measure¬ 
ments are eventually referred, the solution contains 1 grm. of ionised hydrogen 
per litre. It contains slightly more hydrochloric acid than the ordinary normal 
HCl solution, owing to the fact that the dissociation of the acid is not quite complete. 
Several other solutions of known definite hydrogen ion concentration have been used 
as standards, but it is more convenient to employ a decinormal calomel electrode. In 
this the electrode consists of mercury and the liquid is a ^ potassium chloride solu¬ 
tion saturated with calomel. The difference of potential between the mercury and 
solution is 0-613 volt, the mercury being positive and the solution negative. 

If this electrode be coupled up with a hydrogen electrode, the current tends to 
fiow outside the cell from the mercury to the platinum, and if the hydrogen electrode 
be a normal one, the difference of potential between the two electrodes is 0338 volt. 
With solutions of lower hydrogen ion concentration the potential difference is, of 
course, greater than this, since more hydrogen tends to pass from the platinum into 
the solution, and the platinum becomes more negative with reference to the solution. 
For some purposes it is preferable to use a calomel electrode made up with ^ potas¬ 
sium chloride, or even a saturated potassium chloride solution. With these electrodes 
the E.M.F. of the cell has a different value. 

Relationship of E.M.F. and Hydrogen Ion Concentration.— The following 
tkble shows the simple linear relationship which exists between the E.M.F. of the 
cell when using a calomel electrode, and the strength of the solution in respect of 
hydrogen ions: 


E.M .F. ajjainst 
Calomel Electrode 
Volta. 


0*338 

0*396 

0-453 

0-511 

0569 

0-626 

0-684 

0*742 

0*800 

0*857 

0-915 

0-973 

1*030 


Normality of Solution 
in Respect of Hydrogen 
Ions. 


N 

5 

V 

ITFd 
i.Trpn 
TIT,gild 

1 .XTioijr.iro 0 

TTnr.d^i^.TTdd 
T.TTTnr.OTd.ddir 
j rd.wojdw.ddd 

T.XTdd.ddd.tnrrr.TnnF 


Pil 


0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 



HYDROGEN ION CONCENTRATION 


317 


Instead of expressing the hydrogen ion concentration of a solution as, e.g*t x,Axr> 
the logarithm of the denominator, termed is generally used. Thus for a solution 
of x.ottf strength in respect of hydrogen ions, would be equal to 3, since 3 is the 
logarithm of 1,000. At the point of absolute neutrality the concentration of hydrogen 
ions, due to the dissociation of water into ^ and ions, corresponds to Pj^a7*12 at 
18® C., or x 7 j.T?fir.Tn 7 Tr» E.M.F. against the ^ calomel electrode is 0*748 volt. 

As we get into the region of alkalinity, the hydrogen ion concentration becomes still 
smaller—t.c., the value of P^ greater, since, according to the laws of mass action, 
the product of the concentration of h &Qd Oh ions must be constant. Thus even the 
most strongly alkaline solutions will show a definite, though extremely minute, con* 
centration of hydrogen ions. 

CoMPABiBON WITH Titration Mbthods.— The values for acidity obtained by this 
method are not the same as those given by uitration, owing to the varying degree 
of electrolytic dissociation shown by different acids. Thus a solution of acetic 
acid gives the same result on titration as ^ hydrochloric acid, since each contains a 
chemical equivalent of the respective acid in 10 litres. The hydrochloric acid, how¬ 
ever, is dissociated to the extent of 91 per cent, into hydrogen and chlorine ions, 
while only 1*3 per cent, of the acetic acid is in the ionic condition. The hydrogen 
ion concentration of ^ hydrochloric acid is in the neighbourhood of Ph = 1 , while 
that of acetic acid is P^ = 2*89, and for ^ solutions of weaker organic acids the 
hydrogen ion concentration is still lower. A single determination of this value can¬ 
not therefore take the place of a titration unless the degree of dissociation of the acid 
be known, but there are three directions in which the method may be of value in 
analytical work. 

1 . The absolute acidity, quite apart from the titration value, may afford an 
indication of the extent to which a particular substance is likely to act on the metal 
or other material of the container. The solvent action of various foods upon tin 
containers and upon lead-glazed earthenware cooking vessels are cases in point. 

2 . When combined with a titration, the method may give information as to the 
nature of the acid in solution—that is to say, whether it is a mineral acid or an 
organic acid, or a mixture of the two. Vinegar adulterated with sulphuric acid 
would be a case in point. 

3. In the titration of dark-coloured solutions, where ordinary indicators cannot 
be used, portions may be withdrawn at intervals, and successive determinations of 
the hydrogen ion concentration made until the value PS = 7*12, corresponding to 
complete neutrality, is reached. 

Poggendorf’s Compensation Method. —The simplest method of measuring 
the potential difference is the so-called ** compensation ” method of Poggendorf, 
shown diagrammatically in Fig, 1. A is an accumulator, W a thin wire 1 m. in 
length of 10 to 20 ohms resistance, C the cell of which the E.M.F. is to be measured, 
S a sliding contact, and E an electrometer or galvanometer connected with a key K. 
Between the two ends of the wire W there is a constant and regular fall of potential. 
If we assume that between P and P^ there is a difference of potential of 2 volts due 
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to the aooamulator current, then at a point X, three-quarters of the way along the 
wire from the potential difference between X and is J x 2, or 1*6 volts. If the 
E.M.F. of the cell C be exactly 1*5 volts, and the sliding contact 8 be placed at this 
point,* the opposing E.M.Ps. will neutralise each other, and no current will flow 
through the electrometer E when the key is depressed. Whatever the E.M.F. of 
the cell 0, so long as it is less than 2 volts, a point can be found, by moving the sliding 
contact S along the wire, at which no current will flow through E. Having found 
this point, we substitute for C a normal cell of known E.M.F, and ascertain 
again the point at which no current flows. If we call these two points X and X^, 
then the unknown E.M.F, of the cell is found by simple proportion: 

C : C‘=.PiX : PiX^ 

For the most accurate work the resistance wire is replaced by a potentiometer 
or resistance box, and a delicate galvanometer is used to ascertain the point at which 



Fig. l.~DrAGi;AM or Poogbndorf’8 Compensation Method. 

no current flows. The normal cell used for comparison is specially constructed, and 
is usually calibrated at the National Physical Laboratory. The temperature at 
which the measurements are made is controlled by immersing the cells in a 
thermostat. 

Nobmal Cell and Elbctbombtbk.^ —^These refinements are not necessary 
for ordinary work, where an accurticy of 0*002 to 0*003 volt is quite sufficient. A 
normal cell with poles of cadmium amalgam and mercury showing a constant E.M.F. 
of 1*0186 to 1*0187 volts at 18^ G. is easily made in the laboratory, and will retain 
its B.M.F. unchanged for many years. 

A capillary electrometer, when certain precautions are taken, gives quite 
satisfactory results, and is easily constructed by any glass-blower. The most 
important points in preparing this electrometer for use are to get the interior of the 
capillary perfectly clean by treatment with hot chromic acid, and to use pure 
mercury and dilute sulphuric acid which has previously been well shaken up with 
mercury and allowed to stand in contact with the metal for some time. The 
electrometer is connected with a key (E in Fig, 1) so arranged that its two poles are 



HYDROGEN ION CONCENTRATION 


319 



Fio. 2a. —Mjcasurino Bridge. 



Fig. 2 b , —Bridge Cox«truction. 



Fig. 8.—Hydrogen Electrode, 
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always short-circuited through the key except at the moment when the key is 
depressed during the taking of a reading. 

The ^ calomel electrode is also readily made in the laboratory. It is not 
possible in a paper of this character to describe the construction of these pieces of 
apparatus with the necessary completeness of detail. They are fully described and 
figured in Ostwald’s ‘‘Physiko-Chem. Messungen/' 1902, pp. 333-342, 361-364, 381- 
383, and later editions. It should be noted that it is electromotive force, and not 
current, which is measured by this method. While current flows continuously through 
the accumulator circuit, the electrometer circuit is kept open except during the fraction 
of a second required for an observation. If this circuit be allowed to remain closed 
for any length of time, there will be danger of polarisation occurring in the cells and 
electrometer, leading to irregular results. 

Resistance Wibe.— As regards the resistance wire and the hydrogen electrode, 
I have found the special forms shown in Pigs. 2a, 26, and 3 the most satisfactory. 

The former, which was made by Mr. W. A. Godby in my laboratory, consists of 
a thirty-four gauge “ Eureka ** wire of approximate resistance 10 ohms per yard, and 
exactly 1 m. in length, stretched on a board above a metre scale. The two ends of 
the wire are in contact with brass terminals. The sliding contact is a copper needle 
passing under the resistance wire and fixed to a metal plate which slides along a 
brass strip laid the length of the board. Connection between the sliding contact and 
the electrometer circuit is made by a terminal at one end of the brass strip. The 
resistance of the brass strip being “nil,” this arrangement is equivalent to attaching 
the wire of the electrometer circuit direct to the sliding contact, and has the 
advantage that the wire of the circuit does not get into the way when the slide is 
moved. If desired, the resistance wire can be calibrated by comparison with 
standard resistances or by Strouhal andBarus' method (Ostwald's “ Physiko-Chem. 
Messungen,” 1902, p. 360), but I have not found this necessary, except for very 
accurate work, 

Hydkogbn Elbctbodb.— The construction of the hydrogen electrode is shown in 
Fig. 3 reduced to approximately three-fifths diameter. The U-tube is closed by two 
ground-in stoppers, one of which carries a capillary tube D, furnished with a cock A, 
while through the other passes a wider tube G, with a short piece of stout platinum 
wire P fused into its lower end. Before use, this wire is coated with platinum black. 
This is done by immersing the clean wire in 2 to 3 c.c. of a 3 per cent, platinum 
chloride solution containing a minute trace of lead acetate, and passing the current 
from an accumulator through the liquid. The wire which is to be coated is made the 
cathode and another piece of platinum wire the anode. Electrical contact with the 
fused-in wire is secured by an amalgamated copper rod dipping into a drop of 
mercury in the bottom of the tube G. After the current has passed for two or three 
minutes the wire has become sufliciently coated with platinum black. It is then 
removed from the solution and washed with distilled water. In order to remove the 
last traces of platinum chloride the electrolysis is repeated for a few minutes, dilute 
sulphuric acid being used instead of platinum chloride. This has the effect of 
reducing any residual platinum chloride to platinum. The electrode is then again 
washed with distilled water and replaced in the U tube. 
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To carry out a meaBuremeut with this electrode, the U*tube is filled with the 
liquid to be examined by opeoing the cock A and drawing the liquid up through 
the capillary B until both sides of the U-tube are completely filled. Electrolytic 
hydrogen, of which only a few cubic centimetres are required for each determination, 
is then passed in through the capillary D, care being taken that no air gets in as 
well. The hydrogen is allowed to displace the liquid just so far that the tip of the 
platinum wire P touches the surface of the liquid. This is an important point, as 
it is found that if the platinum be more fully immersed it is difficult to get constant 
readings in a short time. The form of the U-tube, with its cross connection E, 
allows of its being tilted to the required angle for contact to be established without 
having to adjust the volume of the hydrogen. 

When the electrode has been filled it is placed in a holder, and the end of the 
capillary tube B dipped into a vessel containing saturated potassium chloride. The 
siphon tube of the calomel electrode is also dipped into the same solution, and the 
two electrodes connected up as shown in Pig. 1. Care must be taken that the 
positive and negative poles correspond to those of the accumulator, so that the two 
currents are opposed in direction. 

Potassium Chloride Solution as Connecting Liquid.— The object of using 
a saturated solution of potassium chloride as connecting liquid is to avoid errors due 
to diffusion potential. If two solutions be brought into contact with each other, 
there is a tendency for ions to migrate or diffuse from one solution to the other 
across the boundary line. Thus, if a hydrogen chloride solution be brought 
into contact with a potassium chloride solution, diffusion of hydrogen, chlorine, 
and potassium ions will occur in both directions in amount proportional to 
their relative concentration in the two liquids. The migration velocities of the 
different ions vary considerably, that of hydrogen being much higher than any of the 
others. Hydrogen ions will therefore diffuse into the salt solution at a greater rate 
than potassium ions can move in the reverse direction, and the salt solution will 
become positively charged with reference to the HGl. The potential difference thus 
set up will, unless allowed for, cause an error in the reading when the circuit is 
closed. If the two solutions be separated by a highly concentrated solution of 
potassium chloride in which the migration velocities of anion and kation are approxi¬ 
mately the same, the diffusion of hydrogen, relatively to that of the other ions 
present, is reduced to a negligible amount, and the error from this source is avoided. 

The cell of which the E.M.F. is to be measured is therefore the following: 
(Pt.Hj: solution : saturated KOI: KOI: lELg^Gl ^: Hg). 

When the point on the resistance wire has been found at which no current 
passes on depressing the key of the electrometer, the connections are changed over 
to the standard cell and another reading taken. The E.M.F. of the first cell is 
found by simple proportion, and the hydrogen ion concentration of the solution can 
be ascertained by interpolation from the table given above. 

Accuracy of the Method.— In comparing the accuracy of the method with 
ordinary titration we may take the case of ^ hydrochloric acid. In a titration one 
will take, say, 25 c.c. of the liquid, and titrate with ^ sodium hydroxide solution, 
with an accuracy of 0*1 c.o., or 1 in 250. In the electrical method a ^ hydrochloric 



322 MOOTER-WILLIAMS : NOTES ON THE MEASUREMENT OF 


acid RolutioQ, of which only 5 to 10 c.c. are required, gives an B.M.F. of 0*898 volt 
when coupled up with a ^ calomel electrode. The B.M.F. at absolute neutrality is 
0*748 volt, the difference between the two being thus 0*350 volt. If the potential 
difference between the two ends of the resistance wire be reduced to, say, 1*5 volts 
by the insertion of a small coil of thin wire in the accumulator circuit, 0*860 volt 
will correspond to a length of m. on the wire, or 233 mm. With the 

apparatus described it is possible to read to 0*5 mm., but in ordinary work the error, 
unless the wire is calibrated and the temperature of the electrodes carefully 
regulated, will usually amount to 0*002 to 0*004 volt, corresponding to 1*6 to 3 mm. on 
the wire. This represents a degree of accuracy of 1 in 100 to 200, as compared with 
1 in 260 by titration. 

It is more particularly with weak organic acids that the method is of the greatest 
value. Such solutions can often not be titrated satisfactorily. The colour change of 
the indicator is too gradual, and the type of indicator employed has a great influence 
on the result. The electrometric method gives us exact values for acidity or alka> 
Unity comparable with each other, whatever the nature of the solutions examined. 

Control Test. —The accuracy of the measurements can be controlled by a test 
carried out on a solution of known hydrogen ion concentration. A convenient solu¬ 
tion for this purpose is: 10 c.c. N sodium hydroxide solution; 20 c.c. N acetic 
acid; and 70 o.c. distilled water. 

If this solution be introduced into the hydrogen electrode vessel and coupled 
with a ^ calomel electrode, the B.M.F. of the cell should be 0*6045 volt at 18° C. 
Several other such solutions are given by G. S. Walpole {Biochem. 1914, 8, 
628-640). Walpole has also described a simple arrangement for introducing hydro¬ 
gen into the electrode which is particularly convenient for electrometric titration, 
and has prepared a useful chart giving the more important data for different standard 
solutions and indicators {Biochem, 1913, 7, 410; 1914, 8, 131). 

Liquids containing Dissolved Gases. —Liquids containing gases in solution 
require special consideration, according as the gas is active in an electromotive sense 
or not. To the former class belong free chlorine and free ammonia. If these be 
present in the liquid and liable to be given off into the hydrogen atmosphere, the 
method cannot be used. The platinum will behave partly as a hydrogen electrode 
and partly as a Cl or electrode, and the potential difference will be dependent 
not only upon the concentration of H-ions, but also upon that of Cl or NH^ ions in the 
liquid. Carbonic acid gas is not active in the same way, but errors may be produced 
by the escape of carbon dioxide from the liquid into the hydrogen atmosphere. The 
surface layers of the liquid thus become gradually more alkaline, owing to escape of 
carbon dioxide, and the reading will not become constant until equilibrium is 
established. This question is fully discussed by Walpole {Biochem, J., 1913, 7, 
424-426). With the U-shaped electrode the manipulations necessary to obtain 
gaseous equilibrium between the solution and the hydrogen are easily carried out. 
The error due to the reduction in the partial pressure of the hydrogen by the 
presence of carbon dioxide is small, and may be neglected. 

Derails and Precautions.—A few practical points about the apparatus may be 
mentioned. All connecting wires should be well insulated, and constructed of stout 
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copper or other metal with high oondactivity» so as to avoid the introduction of 
resistance except where it is wanted. For the same reason all contact points must 
be kept clean and hrmly screwed up. Care must be taken that nothing in the nature 
of a short circuit occurs through drops of water on the bench or on the resistance 
board. The changing over from the hydrogen cell to the standard cell is facilitated 
by a simple switchboard with holes containing mercury, into which the ends of the 
connecting wires are dipped. The ends of the wires must be well amalgamated to 
ensure good contact. Small potential differences may be measured in series with 
the standard cell, and a second reading taken with the two cells in opposition. The 
difference between the two readings, divided by two, gives the reading due to the 
experimental cell alone. 

The actual cost of the apparatus, apart from the accumulator, is not great. 
It will naturally depend to a great extent on the technical resources of the labora* 
tory, but in most oases £2 to £3 should cover it all. Where facilities exist for 
glass-blowing and for simple wood and metal working it could be made for much 
less. The inch or two of platinum wire required for the hydrogen electrode and 
for the contacts of the standard cell, the electrometer, and the calomel electrode will 
cost at most a few shillings. 

Application op the Method. —As an instance of the application of this method 
to analytical problems, the results given below are of interest. They were obtained 
during an investigation of the action of various foodstuffs when cooked under prac¬ 
tical conditions in lead-glazed earthenware casseroles (c/. H. Masters, Analyst, 
1919, 44, 164). 





Ratio of Lead dissoWed [jer Unit 

Nature of Food 

Cooked. 

E.M.F. against 
Calomel 
Electrode. 

H-Ion 

Concentration 

r Q. 

of Surface to that dissolved 
subsequently from same Vessel 
by Heating to approximately 
95® C. for Two Hours with 



! 

1 per cent. Citric Acid. 


Volts. 



Bice, tomato, and onion... 
Beans, cabbage, potato, 

0-649 

5-40 

0-064 

turnip, and onion 

0-647 

; 5-36 

0-043 

Steak, kidney, and onion... 

0-676 

5-86 

0-217 

Rhubarb . 

0-495 

2-73 

0-209 

One per cent, citric acid ... 

0-467 i 

2-22 

1-0 


Limitations of the Method.— The course of a typical electrometric titration 
is shown in Fig. 4, which represents the titration of a dilute solution of hydro¬ 
chloric acid with ^ sodium hydroxide solution. The point of absolute neutrality 
is that at which the curve is steepest—i.e., at which the hydrogen ion concentra¬ 
tion changes most rapidly with successive additions of sodium hydroxide. In this 
particular case neutrality was reached with 11*3 o.c. of ^ sodium hydroxide solu¬ 
tion. It can be seen from this figure that in strongly acid or alkaline solutions 
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the change in hydrogen ion concentration is relatively small for a given change 
in the " titration acidity ” of a solution. As we approach the neutrality point, the 
rate of change in hydrogen ion concentration becomes relatively much greater. 
The method is therefore not well adapted to the measurement of high acidities, 
and its main value lies in its power of differentiating between slight variations in re¬ 
action in the neighbourhood of the neutrality point The subject of electrometric 



titration as applied more especially to tan liquors was investigated by H. J. S. Sand, 
D. J. Law, and J. T. Wood (Analyst, 1911, 36, 121, 515), who described a special 
form of hydrogen electrode for this purpose. 

My thanks are due to my assistant, Mr. W. A. Godby, for preparing the drawings 
given in this paper. 


* * * * 
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A FURTHER CONTRIBUTION TO THE STUDY OF SOUTH AMERICAN 

OILSEEDS. 

By G. T. BEAY, A.LC., and H. T. ISLIP, A.I.C. 

During recent years considerable attention has been given to South America as a 
possible source of commercial supplies of oilseeds yielding oils and fats of technical 
importance. A large number of oilseeds from that country have been examined 
from time to time at the Imperial Institute, and the results of some of these 
investigations have already been published {cf. Bull, Imp, Insty 1917, 16, 479; 
1919,17.186; 1920, 18, 168, 172; Bray and Elliott, Analyst, 1916, 41, 298), whilst 
papers on this same subject by other authors have also appeared in the Analyst 
(Bolton and Hewer, 1917, 42, 35; Bolton anJ Revis, 1918, 43, 251). 

In this paper an account is given of the results of examination of four further 
varieties of South American oilseeds. 

“ Cupu ** Seeds. —These seeds are derived from Theobroma grandiflorum 
(N.O. Sterculiace€B)y a tree which occurs in the district of the Upper Amazon and in 
the province of Para. The seeds are flat and roughly ovate, with a slight odour 
resembling that of cocoa. They consist of a thin, brittle, closely adhering, reddish- 
brown husk, covering a moderately soft, pale brown, oleaginous interior. The 
average dimensions of the seeds received at the Imperial Institute were 1*0 inch 
long, 0*8 inch broad and 0*25 inch thick, whilst the average weight of a seed was 
2*2 grms. 

The fat extracted with petroleum spirit was creamy white, of rather soft 
consistence, and practically devoid of taste or odour. From the chemical examination 
it would appear that this fat resembles cacao butter. Cupu fat, however, is softer than 
cacao butter, and lacks its brittleness and odour. It could probably be used for 
edible purposes. 

The residual meal contained 1*0 per cent, of an alkaloidal body which gave the 
murexide reaction and was probably theobromine. This amount of alkaloid 
corresponds to 0*5 per cent, on the original seeds. 

HYMEN.EA Fruits. —These fruits are derived from a species of Hymemm 
probably H. Courharil (N.O. Leguminos(e)y which is found in South America and in 
Jamaica. The sample examined at the Imperial Institute consisted of large brown, 
rough, shiny pods about 5*7 inches long, 2 3 inches broad, and 1*2 inches thick. The 
pod-cases were about 0*2 inch thick, and were very hard and brittle. The pods 
contained on an average seven seeds embedded, generally together with a few small 
lumps of pale yellow resin, in a pale reddish-brown, soft, mealy material, which 
clung tenaciously to them. The seeds were of flattened oval shape, and had a very 
hard, tough, smooth, chocolate-coloured seed coat. The kernels were very hard, and 
of a pale cream colour internally. The average weight of a seed was 3 grms. The 
pods consisted of: Pod-cases, 74 per cent.; mealy material and resin, 6 per cent.; 
and seeds, 20 per cent. 
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The oil extracted from the seeds with petroleum spirit was nearly colourless, and 
had rather an unpleasant odour. Owing to the small amount of material available, 
the constants of the oil were not determined. 

The residual meal was pinkish-brown and possessed a pleasant agreeable taste, 
but was found to be rather poor in protein. The mealy substance surrounding the 
seed is palatable, and b stated to be eaten by the natives of the West Indies. 

Pakinabium Seeds. —The fruits of several species of Parinarium are already 
known to be oleaginous. The seeds of P. Mobola have been imported as an oilseed 
into Europe under the name of ** Mabo** seeds, whilst the oil from P. senegalense 
seeds is occasionally used in Senegal for soap-making. 

The present sample consisted of egg-shaped fruits with a reddish-brown, rough 
surface, marked by small irregular cracks. The dimensions of the fruits were from 
2 to 3 inches long, and from 1*4 to 2*0 inches in diameter at the widest part. The 
shell, from 0*3 to 0*45 inch thick, was very tough and fibrous, and not easily 
removed from the kerael. The kernels were yellow and oily, but of firm consistence, 
and split easily, disclosing a long central cavity. They were covered with a light 
greyish-brown inner fibrous skin and a reddish-brown outer skin, both of which were 
readily detachable. The odour of the kernels was characteristic and unpleasant. 
The fruits were composed of 79 per cent, of shell and 21 per cent, of kernels. The 
average weight of a fruit was 29*3 grms. and of a kernel 7*6 grms. 

The oil extracted with petroleum spirit was a thick, viscid, dark-brown oil, which 
on keeping became a soft semi-solid fat. It had a strong unpleasant odour. This 
oil differs considerably from a sample of ‘‘ Po-yoak oil from Sierra Leone examined 
at the Imperial Institute {Bull Imp, InsL, 1918, 16, 38), which is probably derived 
from the nuts of another species of PuTiticLTium, The latter had drying properties, 
and polymerised to a solid mass on heating to 300° C. for twenty minutes in an oil- 
bath. The “Po-yoak ” seeds are more globular and have a thinner shell than this 
South American variety. 

The residual meal had an unpleasant bitter taste. 

Platonia SBEDs.—These seeds were derived from a species of Platonia (N.O. 
Quttifem), They were somewhat irregular in shape, but their predominating form 
was a flattened ovoid, slightly concave on one side, their average dimensions being 
2 inches long, 1 inch broad and | inch thick. These seeds had a thin, closely adher¬ 
ing, tough brown skin, enclosing a firm oleaginous kernel, which varied in colour from 
greyish-white to brown, but in many seeds was brown throughout. The flesh in 
places showed minute cavities containing brown resinous material. The average 
weight of a seed was 11*8 grms. 

The oil extracted with petroleum spirit was a dark-brown solid fat of fairly firm 
consistence, and having a slight aromatic odour. 

The residue from the extraction with petroleum spirit yielded, on extraction 
with acetone, 3 or 4 per cent, of a soft brown resinoi'.8 material. The residual meal 
was free from alkaloids and cyanogenetio glucosides. 

The following table gives the results obtained in the examination of these seeds 
and the oils extracted from them : 
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T/Leobroma 

grcmdi- 

i 

Mymcnasa 

CouToaril 

Seeds. 

Parinarium Speoies 
Kernels. 

Platonia 

Speoies 

Seeds- 


Horum 

Seeds. 

South 

America. 

Sierra 

Leone. 

Composition: 

Moisture, per cent. 

8-2 

11*5 

3-4 

8-7 

3-2 

Oil on material as received, per cent. 

48-7 

6-4 

74*2 

58*3 

75-0 

Oil on material dried at 100^ C., per 
cent 

53*0 

7*2 

76*8 

63-8 

77-5 

Analytical Values of Oil: 
Melting-point, ° C.* ... 

32-0 




31-0 

“ Titre of fatty acids, ® C. 

48*1 

— 

41*6 

48*3 

50-1 

Specific gravity ... . 

0-8522t 

— 

0-905+ 

0*9691 

0-8782+ 

Acid value . 

44*0 

— 

16*2 

17*4 

46*4 

Saponification value... . 

187*8 

— 

200-5 

192*3 

199-5 

Iodine value (Hubl, 17 hours), per 
cent. . . 

44-8 


77-3 

157*1 

77-8 

Unsaponifiable matter, per cent. ... 
Volatile acids, soluble . 1 

0-91 

— 

0-76 

0-7 

3-63 

0-08 

— 

2-68 

0-2 

0-13 

Volatile acids, insoluble § . 

0-12 

— 

0-52 

0-4 

0-37 

fiefractive index . 

1-456 

— 

1-469 

— 

1-469 

Composition of Residual Meal: 
Moisture, per cent. ... 

9-9 

11-0 

7-4 

12-2 

9-2 

Crude proteins, per cent. 

18-7 

7-1 

24-7 

12-1 

14-3 

Fat, per cent. 

7-0 

7-0 

7.0 

7-0 

7-0 

Carbohydrates, etc. (by difference), 
percent. 

43-8 

67-7 

46-6 

56-1 

46-2 

Crude fibre, per cent. . 

14-3 

5-5 

8-2 

8-9 

13-4 

Ash, per cent. ... . 

6-3 

1-7 

6-1 

3-7 

9-9 

Nutrient ratio . 

1:3-2 

1 : 11-8 

1 : 2-5 

1 : 6 -0 

1 : 4-4 

Food units . 

108 j 

103 

126 

104 

99 


• Oihju tube Tueth^. f At C, t At 15®/15‘^ C. 

§ O.o. of potassium hydroxide solution required to neutralise the volatile acids from 6 grms. of 
the oil. 

Conclusions.— Of the four oilseeds described, “ Cupu ” {Theohroma grandifiorum) 
is the only one which can be considered as at all promising from a commercial point 
of view. The quantity of these seeds available is not known, so that it is not 
possible to state whether they can be exported in sufficiently large consignments to 
be of economic value. 

The authors desire to express their thanks to Mr. T. B. Woodward, of Liverpool, 
for kindly supplying the seeds for examination. 

Scientific and Tscenioal Department, 

Imperial Institute, S.W. 
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NOTES. 

The Editor desires to point out that the pages of the Journal are open for the inclusion 
of short notes dealing with analytical practice and kindred matters. Such notes 
are submitted to the Publication Committee in the usual manner. 


A SAMPLE marked ‘‘ Chilian honey ” was submitted for my opinion as to the risk of 
its sale as honey under the Food and Drugs Acts, even with the reservation of the 
word “ Chilian.” 

The analysis as made by my chief assistant, Dr. H. B. Cox, F.I.C., M.Sc., 
was: Water, 21*50; ash, 2*0; cane sugar, 16*50; glucose, 4*0; raffinose, dextrin, 
proteins, traces ; and invert sugar, 56*0. Total, 100*0. 

In view of genuine honey giving, say, 75 per cent, of invert sugar with 20 per 
cent, of water, and about 5 per cent, cane sugar, dextrin, etc., I gave the opinion that 
the excess of cane sugar alone would preclude the sample being considered pure and 
unsophisticated honey. 

What exactly “Chilian honey ” may be is unknown to me; but if the above was 
genuine, the habits of the bees of Chili might repay investigation ! 

Geo. E. Thompson. 


69, Dock Street, 
Newport, Mon. 
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REPORTS OF PUBLIC ANALYSTS. 

The Editor would be glad to receive the Annual or other Eeports of Public Analysts 
containing matter of interest to the Society. Notes made from such Eeports tvotUd 
be submitted to the Publication Committee. 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 


FOOD AND DRUGS ANALYSIS. 

Mineral Constituents of Potatoes and Potato Flour. C. E. Mangels. 

(eL Ind. Eng. Chem., 1921, 13, 418-419.)—Four samples of potatoes from different 
sources yielded the following results: Total ash, 4-31 to 5-70; calcium oxide, trace 
to 0-161; magnesium oxide, 0-236 to 0-290; potassium oxide, 2-12 to 2-69; phos¬ 
phoric anhydride, 0-685 to 0-730; sulphur, 0-108 to 0-164; and chlorine, 0-076 to 
0-260 per cent. The flours prepared from these potatoes contained : Total ash, 3*51 
to 4-90; calcium oxide, trace to 0145; magnesium oxide, 0-198 to 0-279; potassium 
oxide, 1-82 to 2-51; phosphoric anhydride, 0-438 to 0-655; sulphur, 0-105 to 0-165; 
and chlorine, 0*066 to 0*197 per cent. All these results are expressed as percentages 
of the dry substance. The relative distribution of the constituents of the ash is not 
altered appreciably during the process of manufacture of the flour; bolted flour made 
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from peeled potatoes has practically the same composition as unbolted flour made 
from unpeeled potatoes, but the former has a better colour. W. P. S. 

Carbohydrate Content of the Navy Bean and Peas. W. H. Peterson 
and H. Churchill. (J. Amer^ Chem. Soc., 1921, 43, 1180-1186.)—Analyses made by 
the methods of the Association of Official Agricultural Chemists of navy beans, 
Alaska garden peas, and Canada field peas, showed the nitrogen-free extracts to 
amount to 68*97—61*80, 60*26 and 54*47 per cent., whilst the starch present was 
35*20—50*54, 51*21, and 45*11 per cent, respectively. Extremely fine grinding of the 
material is essential for the complete digestion of the starch by diastase solution, an 
ordinary feed-mill grinding yielding from 10 to 12 per cent, less starch. The blue 
colour given on the addition of iodine is too sensitive to indicate when the whole of 
the starch is saccharified, and other substances present may also show this reaction. 
A digestion for four hours with malt extract is probably sufficient to convert the 
starch completely enough for analytical purposes. Tables showing the kind and 
amount of carbohydrates contained in the various extracts, the complete analysis of 
navy beans, and the effect of varying digestion periods upon the estimation of starch 
by diastase are given. T. J. W. 

Structure of Foreign Haricot Beans. N. T. Giung. (Comptes rejid., 1921, 
172, 1436-1438.)—The small haricots cultivated in tropical countries are usually 
grouped under the name of Phaseolus Mungo (L.), although they include three 
distinct species, P. Mungo^ P, radiatus (Eoxb.), and P. aureus (Boxb.). The various 
species of Phaseolus may be differentiated by the structure in their seminal teguments, 
which, in the case of P. Mungo and P. aureus, are composed of three layers, as compared 
with five in the case of P. vulgaris and P. multiflorus. On the other hand, the 
teguments of certain other species such as P. calcaratus have also three layers, but 
show a very different sub-epidermic structure. The tegument of P. Mungo has 
(1) an epidermic layer, composed of cells the cavity of which contains a green 
substance, and is club-shaped; (2) a sub-epidermic layer, the cells of which (also 
containing a green substance) are shaped like dumb-bells, and show regular hexagonal 
openings between them; and (3) a parenchyme composed of cells with thin walls 
ranged tangentially, those of the last layers being very flattened. In the case of 
P. aureus the cells of the sub-epidermic layer are less regular in form, and the 
passages between the cells are irregularly oval, instead of hexagonal, and are also 
less constantly present. As a rule, the seeds of P. Mungo have a blackish-green 
tegument, more or less covered with yellow-orange spots, and have a somewhat 
prominent hilum, whilst those of P. aureus have a more uniformly green tegument 
and a hilum which is, at most, only slightly prominent. The green haricot of Indo- 
China agrees in morphological characteristics with P. aureus. 

Amylases of the Cereal Grains—Rye. J. L. Baker and H. F. E. Hulton. 

(/. Chem. Soc., 1921, 119, 805-809.)—Potato starch paste is rapidly liquefied by 
ungerminated rye diastase at 50^ G., and the conversion products are easily separated 
by precipitation with alcohol. About 22 per cent, of the original starch is obtained 
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as a dextrin, having the constants Bs-os 1’6 and [a]p8.98«184'l®, the only other 
product yielded being maltose, which was readily crystallised out in a state of 
purity after evaporation of the alcoholic solution. The dextrin, on degradation for 
twelve hours at 50® C. with rye amylase, and also with malt amylase, yielded 
products of similar character to those obtained by the enzymes of ungermii^ated and 
germinated barley upon a-amylodextrin previously described by one of the authors 
(/. Chem, Soc,f 1902, 77, 1177). Repeated precipitation by alcohol of the dextrin 
produced by rye amylase caused no change in the rotatory or reducing powers, and 
this substance is, therefore, probably identical with the previously described a amylo- 
dextrin. The amylase of germinated rye, under the above conditions, yields 
crystalline maltose and an unfermentable reducing dextrin having E = 10*8 and 
[a]D«181’9®. No intermediate malto-dextrins are produced, and practically the 
whole of the apparent maltose is fermentable by yeast. T. J. W. 

Influence of Ammonium Molybdate on the Rotatory Powers of Certain 
Sugars. G. Tanret, {Comptes rend,, 1921, 172, 1363-1365.)—As previous authors 
have observed, the presence of ammonium molybdate produces a considerable change 
in the specific rotation of pentoses and hexoses, whereas hydrolysable sugars and 
cyclic compounds such as quercitol and Z-inositol are not affected in this way. It is 
suggested that the effect produced by the molybdate may be utilised as a means for 
estimating certain sugars by isolating the complexes in crystallisable form. 

T. H. P. 

Influence of Ammonium Molybdate on the Rotatory Power of Mannitol. 
G. Tanret. (Comptes rend., 1921, 172, 1500-1503.)—The slight Icevo-rotation 
of mannitol is changed in sign by addition to the solution of ammonium hepta- 
molybdate, the dextro-rotation reaching a maximum when the relationship between 
the amounts of the two compounds corresponds with the formula: 

[(13Mo03,7NH3,7CeHi40.) - 6 H 3 O] + 3 H 3 O. 

A well-defined complex compound of this composition is readily isolated by simple 
crystallisation. T. H. P. 

Table for the Estimation of Dextrose, Invert Sugar, and Lsevulose by 
the Thiocyanate-Potassium Iodide Method. G. Bruhns. {Chem. Zeit,, 1921, 
46, 486-487.)—The method is as follows: Ten c.c. of copper sulphate solution 
(69*5 grms. per litre), 10 c.c. of alkaline tartrate solution (346 grms. of Rochelle salt 
and 100 grms. of sodium hydroxide per litre), 10 c.c. of sugar solution (containing not 
more than 0-9 per cent, of sugar), and 10 c.c. of water are mixed, heated to boiling, 
and boiled for exactly two minutes; 60 c.c, of cold water are then added, the 
mixture is cooled rapidly, 5 o.c. of potassium thiocyanate-iodide solution (65 grms. of 
potassium thiocyanate and 10 grms. of potassium iodide per 500 o.c.) and 10 c.c. of 6iV 
hydrochloric acid are introduced, and the mixture is at once titrated with thiosulphate 
solution (34*4 grms. of the salt and 2 0 . 0 . of Njl sodium hydroxide solution per litre; 
the strength of this solution is 0*1387iV^), starch solution being added as indicator to- 
wards the end of the titration. A similar mixture, containing the same quantities of 
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the reagents without the sugar solution, is titrated at the same time. The difference 
between the two titrations, in terms of c.c. of thiosulphate solution, is a measure of 
the sugar present, the quantity of the latter being found by reference to a table. 
The following values are taken from the full table given in the original: 


Thiosulphate Solution. 

Dextrose. 

Invert Sugar. 

Lmvulose. 

C.c. 

^ Mgrms. 

Mgrms. 

Mgrms. 

0*1 

0-45 

I 0-45 

0-46 

0-5 

! 2*20 

2-30 

2-35 

10 

4*40 

4-60 

4-70 

1-5 

6-60 

6-90 

7 10 

20 

8*80 

9-20 

9-45 

2-r) 

11*05 

11-50 

11-95 

3-0 

13-25 

13-80 

14-40 

40 

17-65 

18-45 

19*25 

50 

22-15 

23-15 

24-10 

60 

26-70 

27-85 

29-05 

7-0 

31-30 

32-66 

34-05 

8-0 

35-95 

37-46 

39-10 

9-0 

40-70 

42-36 

44-20 

10*0 

45-50 

47-35 

49-30 

11-0 

50-35 

52-35 

54-50 

12*0 

55-30 

57-45 

59-75 

13*0 

60-30 

62-00 

66-06 

14*0 

65-40 

67-85 

70-40 

150 

70-60 

73-15 

76-80 

1G*0 

75-85 

78-55 

81-30 

17-0 

81-20 

84-00 

80-85 

18*0 

1 86-70 

89-53 

92-45 

190 

1 92-25 

95-15 

98-10 


W. P. S. 

Composition of Grape-Seed Oil. E. Andr6. {Go7nptes reml,, 1921, 172, 
1413-1415.) —The high figures recorded for the acetyl value of grape-seed oil (13-3 to 
144*5) have been attributed, though without sufficient proof, to the presence of 
ricinoleic acid. Hydroxy fatty acids could not be isolated from a sample of the oil 
by any of the usual methods of analysis, these only indicating the presence of 
palmitic, stearic, oleic, and linolic acids, but by fractional crystallisation of the 
lithium salts from dilute alcohol the hydroxy acids were separated from the solid 
and liquid acids. The mixed fatty acids (freed from unsaponifiable matter) from 
125 grms. of grape-seed oil (acetyl value, 49*3) were dissolved in 3 litres of 
70 per cent, alcohol, and the solution boiled for an hour with 40 grms. of lithium 
carbonate beneath a reflux condenser, and then left in a cold place for twenty-four 
hours. The first crystals consisted mainly of the lithium salts of solid fatty acids 
(iodine value, 32) ; the solution was concentrated by distillation, and then yielded 
crystals of lithium salts of the liquid fatty acids (iodine value, 131) ; whilst the mother 
liquor contained the lithium salts of the hydroxy fatty acids. When isolated, these 
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were of viscous oonsisteuoe, and had iodine value 110 and molecular equivalent 277. 
The average yields from the mixed fatty acids were : Solid acids, 12*6 ; liquid acids, 
62-5; and viscous acids, 25*0 per cent. The low molecular equivalent of the hydroxy 
fatty acids did not support the view that they consisted of ricinoleic acid. 

Estimation of Glycerol in Wine by Conversion into Acrolein. A. Hei- 
duschka and F. Engflert. {Zeitsch, anal. Chem., 1921, 60, IGl lOBO-^-A method is 
described for estimating glycerol in wine based on its conversion into acrolein by 
boric acid, as suggested by Wohl and Neuberg {Ber.y 1899, 32, 1352). The extract 
from 100 c.c. of wine is mixed with 15 o.c. of water, and evaporated to 2 to 3 c.c. in a 
quartz retort heated on a bath of melted alloy. One grm. of boric acid is added, and 
the mixture heated until evolution of steam ceases. The retort is then connected 
with two Pi^ligot tubes immersed in a freezing mixture and containing 20 c.c. of 
25 per cent, ammonia ; a tube from an air reservoir is passed through the tubulure 
of the retort. The bath is gradually heated to 320° C., formation of acrolein com¬ 
mencing at 250° C.; a current of air is then slowly passed through the vessel, and 
heating is continued for forty-hve minutes. The contents of the Peligot tubes are 
then treated with 5 c.c. of silver nitrate solution and warmed until a faint am- 
moniaoal reaction persists. The precipitated silver is filtered off through glass-wool, 
the filtrate is treated with 5 c.c. of saturated ferric ammonium sulphate solution and 
dilute nitric acid until decolorised, and the silver is estimated with ammonium 
thiocyanate. The amount of glycerol may then be found by the aid of a table giving 
the amount of silver nitrate reduced by pure glycerol. The results by this method 
are lower than those obtained by the lime and iodide methods and are more nearly 
in agreement with the theoretical. They are not affected by any substances present 
in wine, or by other aldehydes, such as croton aldehyde, formed by the action of boric 
acid. W. 3.W. 

Polarimetric Estimation of Tannin in Hops. A. R. Ling* and D. R. 
Nanji. (/. Inst. Ur,, 1921, 27, 310 313.)—The following method is based upon pre¬ 
vious work by Chapman (Analyst, 1907, 13, 646), which indicated that 1 grm. of 
cinchonine is precipitated by 1-217 grms. of hop tannin. Ten grms. of hops are 
weighed out and extracted with water for two hours on a boiling water bath. After 
cooling, the inixture is diluted to 508 c.c., filtered, and 100 c.c. of the filtrate is 
evaporated to slightly less than half its vdlume, and 50 c.c. of standard cinchonine 
sulphate (approximately 1 per cent.) are added. The amount of cinchonine present 
in the clear solution is estimated by the optical rotation, using Landolt’s figure of 
[a]o 170-3°, and a similar reading is taken of the original cinchonine solution. From 
these readings, allowing for the dilution of the alkaloidal solution by the hop extract, 
the amount of cinchonine precipitated is calculated from which the quantity of hop 
tannin present is deduced. The results obtained are In good agreement with those 
given by Chapman’s gravimetric method. T. J. W. 

The Turner Reaction for Gurjun Balsam. J. B. Luther. (/. Assoc. Off. 
Agric. Chem., 1921, 4, 422-424.)--“The method described in the U.S. Pharmacopoeia 



FOOD AND DRTTOS ANALYSIS 


333 


for the detection of gurjun balsam in copaiba (and known as the Turner reaction) has 
the disadvantage that the concentrated sulphuric acid is liable to char the mixture 
at the point of contact, and so obscure the coloration. This defect is eliminated by 
modifying the test as follows: Four drops of the oil are dissolved in 1 c.c, of glacial 
acetic acid, 1 drop of 10 per cent, sodium nitrite solution is added, and 2 o.c. of a 
5 per cent, (by vol.) sulphuric acid solution in glacial acetic acid are then introduced 
and mixed quickly. A violet coloration indicates the presence of gurjun balsam. 
Colorations which develop after the lapse of ten seconds must be ignored. 

W. P. S. 

New Lead Number Estimation In Vanilla Extracts. H. J. Wichmann. 

(.7. Ind, Eng. 1921, 13, 414-418.)—In the ordinary method of estimating 

the lead value of vanilla extracts the precipitation is not complete, being 
only that which occurs under an arbi’.rary set of conditions. To obtain a 
maximum precipitation and to save time, a method is described in which 
estimations of the lead value and alcohol content are combined. A mixture of 
175 c.c. of water, 25 c.c. of 8 per cent, neutral lead acetate solution, and 50 c.c. of 
vanilla extract is distilled ; 200 c.c. of distillate are collected, and the specific gravity 
of this distillate gives the alcohol content. The residue in the distillation flask is 
transferred to a 100 c.c. flask with water free from carbon dioxide, cooled, diluted to 
100 c.c., and filtered. Ten c.c. of the filtrate are treated with 25 c.c. of water, 10 c.c. 
of dilute sulphuric acid, and 100 c.c. of 95 per cent, alcohol; the lead sulphate is 
collected, washed with alcohol, dried, ignited, and weighed. A control estimation is 
carried out at the same time, using water containing 5 drops of glacial acetic acid in 
place of the vanilla extract, and the number of grrns. of lead precipitated by 
100 c.c. of the extract is then calculated. The results obtained are about 34 per cent, 
higher than those found by the usual method ; the lowest value obtained for an un¬ 
diluted genuine vanilla extract was 0'55. The presence of sugar, glycerol, and 
coumarin does not afleot the accuracy of the method, but the method must be 
modified as follows if added vanillin is present in the extract: Fifty c.c. of the 
extract are shaken with 25 c.c of ether; 25 c.c. of petroleum spirit are then added, 
and the mixture is again shaken ; if, after standing, the mixture does not separate into 
a brown aqueous layer and a colourless ethereal layer, further small quantities of 
petroleum spirit are added. The aqueous layer is drawn off, and the ethereal solution 
washed with 2 o.c. of water. The extraction with ether and petroleum spirit is 
repeated, and the aqueous solution then used for the estimation of the lead value. 

W. P. S. 

Essential Oil ft’om Leaves of Skimni/ia laureola. J. L. Simonsen. 

{J, Soc. Chem. Ind., 1921, 40, 126 - 127 t.) —By distillation in steam at 25 lbs. pressure 
of the leaves of Shimmia laureola^ 0*5 per cent, of an emerald green oil was obtained : 
Sp. gr. (30/30®), 0*9041; 1*4648; acid value, 3*63 ; saponification value, 197'96 ; 

saponification value after acetylation, 238*6, By prolonged fractional distillation of 
this oil under a pressure of 200 mm., the following fractions were isolated: (1) 130- 
140®, 0*46 per cent.; (2) 140-146°, 4*6 per cent.; (3) 145-150®, 0*61 per cent.; 
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(4) 160-165®, 8*4 per cent.; (5) 166-160®, 2*3 per cent.; (6) 160-167®, 2 per cent.; 
(7) 167473®, 60 per cent.; (8) 173-177®, 0*61 per cent.; (9) 177 182®, 106 per cent.; 
(10) 182.190^ 1-2 per cent.; and (11) above 190®, 18-2 per cent. From fractions 1, 
2, and 3, on redistillation, a considerable fraction v^as obtained which boiled at 
130-136® (200 mm.) and at 176-182® (696 mm.). Analysis showed: C, 85'5; and 
H, 11*6 per cent. Its constants were: Sp. gr. (30/30®), 0*869; 1*471; and 

[^] -4*11. The nature of the hydrocarbon of which these fractions apparently 

consist was not definitely determined. Fraction 4 consisted of nearly pure Z-linalool, 
and fractions 5 and 6 were mixtures of Z-linalool and Zdinalyl acetate. The bulk of 
the oil which was obtained in fraction 7 consisted of pure Z-linalyl acetate; its con¬ 
stants were : Sp. gr. (30/30°), 0*892; [nj'i,®, 1*4637; and [a]'i)®, -7*26°. Fractions 
8 and 9 consisted chiefly of linalyl acetate; the latter showed traces of a high-boiling 
alcohol after hydrolysis; this was also the case with fraction 10. No fraction of 
constant b.-pt. could be obtained from fraction 11. The carbon content of the various 
fractions varied from 76*1 to 81*0 per cent., and the hydrogen from 10*3 to 11*2 per 
cent. Those fractions distilling above 176® varied in colour from emerald green to 
indigo blue, and the higher boiling fractions showed a blue fluorescence, but methyl 
anthranilate was absent. W. J. W. 

Volatilisation of Ethyl Nitrite from Sweet Spirit of Nitre. J. G. Roberts. 

(Amer. J. Fharm., 1921, 93, 320-324.)—Experiments are described designed to 
determine the influence of the various factors concerned in the storage and 
dispensing of sweet spirit of nitre, which lead to the loss of ethyl nitrite. The results 
obtained clearly show that the chief loss is due to evaporation, which may arise 
from agitation and exposure to air, the frequent sampling from a large bottle, and 
the storage of small amounts of the drug in large bottles. Direct sunlight also 
causes a rapid decomposition of the ethyl nitrite when small white flint glass 
bottles are completely filled with spirit of nitre, but in similar bottles of amber 
glass a loss of only 0*06 per cent, occurs under the same conditions during four 
weeks. Practically the whole of the ethyl nitrite present is lost on exposure in a 
porcelain basin at the ordinary temperature in hours. The ideal method of 
storing sweet spirit of nitre is in small completely filled bottles of amber glass 
kept in a refrigerator, when no appreciable loss of ethyl nitrite will occur in a 
mouth. T. J. W. 

Microchemical Identification of Hydrocyanic Acid by Means of Alloxan 
Reagrent. G. Deniges. {Ann, Ghim, Anal., 1921, 3, 179-182.)—In the presence 
of minute traces of hydrocyanic acid, characteristic crystals are produced by the 
interaction of ammonia and alloxan, the hydrocyanic acid acting as a catalyst 
only. The alloxan reagent is prepared as follows: Two grms. of uric acid are 
treated with 2 c.c. of nitric acid (sp. gr. 1*38) until nitrous vapours cease to be 
evolved; 2 c.c. of water are then added, and the liquid heated until clear, and 
finally made to 100 c.c. For the detection of hydrocyanic acid, a drop of alloxan 
reagent is placed on a cover-slip, and a minute quantity of ammonia is added 
immediately; the cover-slip is then inverted over the mouth of a small test-tube 
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(about 18 X 50 mm.) containing the solution suspected to contain hydrocyanic acid, 
and allowed to remain for a short time. The test may also be carried out by 
exposing a drop of dilute ammonia in the same way, and then adding a minute 
quantity of the alloxan reagent; the substitution of pyridine for ammonia results in 
a still more sensitive reaction. The test is capable of indicating as little as loooii 
1 mgrm. of hydrocyanic acid. The mixture of alloxan reagent with pyridine or 
ammonia must be made immediately before use. The reaction can be used for the 
detection of hydrocyanic acid derived from cyanogenetic glucosides in beans, etc., 
by exposing a drop of the reagent for a few hours over the mouth of a test-tube 
containing a few grams of the material ground in water. B. G. P. 

Examination of Some Methods of Ascertaining* the Purity of Saccharin. 
P. V. McKie. (./. Soc. Chem. Ind., 1921, 40, 150-152t.) —Pure saccharin melts at 
227° to 227*5° C. (corr.); study of the melting point curves of mixtures of saccharin 
0 - and |)-sulphamidobenzoic acids and with o-toluenesulphonamide shows that the 
melting-point is a safe guide to the percentage composition of mixtures up to 10 per 
cent, in the case of the para-acid (m.-pt., 288° to 289° corr.) and the ortho-amide. 
Mixtures with the ortho-acid cannot be estimated by the melting-point, as this acid 
decomposes at 180° C. If a 6 to 8 per cent, solution of sodium bicarbonate be added 
to the powdered saccharin until effervescence ceases, and the mixture filtered after 
standing, o- and jp-toluenesulphonamides and toluene-2‘4-di8ulphonamide are left 
behind, and pure saccharin can be precipitated from the filtrate by adding 30 to 50 
per cent, excess of 5 per cent, hydrochloric acid at 80° C. When saccharin is 
estimated by the usual method of hydrolysing with acid and distilling the ammonia, 
0 and j9-toluene8ulphonamide and toluene 2*4-di8ulphonamide are not hydrolysed, and 
so do not interfere with the accuracy of the method, but ^sulphamidobenzoic acid is 
largely hydrolysed, so that this not very common impurity introduces considerable 
inaccuracy in the estimation (c/. Analyst, 1919, 44, 99). H. E. C. 

BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Investig’ations on the Rancidity of Butter and Marg’arine Fats. W. N. 

Stokoe. (t/. Soc. Ohem, Ind,, 1921, 40, 75-81t.) .The rancidity of butter and 

margarine is almost wholly caused by the action of micro-organisms; the first 
stage appears to be hydrolysis, and this is followed by oxidation and a number of 
other reactions. The kinds or forms of rancidity are several, and may be classified 
according to the appearance, odour, and taste of the fat. Oxidation and heat produce 
a stale greasy taste in the fat; the tallowiness of old butter is another instance of 
this form of rancidity. Another kind of rancidity is that in which the fat acquires an 
aromatic odour and a most objectionable pungent taste; this may occur in margarine 
only a few days old. Investigation showed that mould organisms, principally 
Penicillium species, were present in these rancid margarines, and that the growth of 
Penicillium or of Aspergillus on media containing coconut oil or palm-kernel oil 
produced this form of rancidity; the effect appears to be brought about by an enzyme 
secreted by the mould acting probably in conjunction with the lipase secreted by the 
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same organism. The substance produced and giving rise to the odour and taste is a 
ketone or mixture of ketones (principally inethyl-uonyl-ketone); aldehydes are not 
present. In cases of rancidity where there is a marked discoloration of the butter or 
margarine, the effect is produced by moulds and also by bacteria and yeasts ; the 
following organisms were isolated from rancid butter and margarine : B, Jhiorescens 
Uq,, S. protem species, B. coli, B, putrificus^ B. pimctatum, M. luteuSj S. lutea, wild 
yeasts, torulso, etc. Yeast organisms are found frequently in butter, and their 
action may be capable of useful development; if a mixture of fats containing 
coconut oil be inoculated with yeast, a faint, slightly fruity odour is produced. 
Certain acid-resisting yeasts appear to have the property gf associating themselves 
with the lactic acid organisms, whereby the life of the latter is prolonged. 

W. P. S. 

Black Spot of Citrus Fruits. H. A. Lee. [VkiUppine J. Science, 1920, 17, 
G35-641.)—The black spots formed on the rind of oranges, lemons, mandarins, and 
other citrus fruits, are due to a fungus, Phoma citricarpa, which develops in storage 
and is especially found on oranges grown in China. The fungus may be cultivated on 
beef agar, glucose agar, or potato, but is frequently overgrown by secondary fungi. The 
diagnostic features are the black, carbonaceous, restricted growth on culture, and the 
thin-walled, granular, characteristic spores (9*25 to 12*25 x 5*5 to 8*1 p). The fungus 
should produce a growth on sweet oranges in fifteen to twenty days. The disease is 
common in Australia, but is not yet known in the orchards of America or Japan. 

Sudden Physiological Mutations caused by Individual Divergences of 
Lactic Organisms. C. Gorini. (Comptcs rend,, 1921, 172, 1382-13M‘1.) - Normally 
lactico-proteolytic organisms first coagulate milk and then dissolve the coagulum, but 
occasionally a variety is encountered which peptonises milk without previously 
coagulating it. This modification, which exhibits diminished acidifying power, trans¬ 
mits its properties, although cases of rotromutation—that is, reversion after several 
generations to the original behaviour—have been observed. It is suggested that the 
organism contains some cells in which the saccharolytic, and others in which the pro¬ 
teolytic, power predominates, and that the prevalence of the one or the other type in 
the seeding determines the character of the resulting culture. T. H. P. 

Diagnosis of Individual Blood and Sperm. Dervieux. {Comptes rend., 
1921, 172, 1384-1386.)—Five doses of one and the same human sperm containing 
living spermatozoa were administered subcutaneously to a rabbit at intervals of 
three days. After the lapse of three weeks blood was withdrawn from the carotid 
of the rabbit, the serum being collected aseptically and stored in sealed tubes. 
The behaviour of the serum towards human sperm, male and female human blood, 
and the blood and sperm of the individual supplying the sperm injected into the 
rabbit, was investigated, the results obtained showing that it is possible in this way 
(1) to ascertain if a sperm is of human origin and from which particular individual 
it was derived, and (2) to determine if any sample of blood is of human origin, to 
diagnose it as male or female blood, and to ascertain if it is or is not the blood of a 
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particular individual. If the sperm of different animals be employed, the method 
may possibly be applied more generally. T. H. P. 

WATER ANALYSIS. 

Soap Solution for Use in Estimating Hardness of Water. A. Krieger. 

{Ghem. ZeiL^ 1921, 46, 559-560.)—The author recommends the use of a 10 soap 
solution instead of normal Clark’s solution; it is prepared by dissolving 20 grms. of 
potash soap in 50 o.c. water, and adding 94 per cent, alcohol up to 700 c.c. An 
appreciable saving of alcohol is effected. W. J. W. 

Estimation of the Hardness of Water. G. Briihns. {Zeitsch. angew, 
Ghem,, 1921, 34, 279.)—Winkler’s method (Zeitsch. atigew. Ghem.y 1921, 34, 115) 
has been slightly modified: 150 c.c. of the sample are treated with hydrochloric 
acid, with methyl orange as indicator, until a red coloration persists and free carbon 
dioxide is expelled. About 0*03 to 0*05 grm. of precipitated calcium carbonate is 
added, and then 25, 50, or 75 c.c. of Wartha’s solution, dependent on the degree of 
hardness, after which the solution is diluted to 250 o.c. After remaining for 
half to one hour until two-thirds of the solution have settled clear, a sample is 
withdrawn and tested for alkalinity. W. J. W. 

Detection of Phenols in Water. R. D. Scott. (/. Ind. Eng, Chem,, 1921, 13, 
422.)—The reagent used is that proposed originally by Folin and Denis for the 
colorimetric estimation of phenols in urine ; it is prepared by boiling a mixture of 
750 c.c. of water, 100 grms. of sodium tungstate, 18 grms. of molybdic acid, and 
50 c.c. of 85 per cent, phosphoric acid for two hours under a reflux condenser. The 
solution is then cooled and diluted to 1 litre. Five hundred c.c. of the water to be 
tested are acidified with 10 c.c. of sulphuric acid (1: 1) and distilled; 100 c.c. 
of distillate are collected, and treated with 1 o.c. of the reagent and 5 c.c. of saturated 
sodium carbonate solution. The distillate from a water containing as little as 
0*1 part per million of phenol gives a distinct blue coloration. The distillation 
removes substances (especially tannin) which interiero, and the test becomes 
practically specific for phenols. W. P. S. 

Detection of Fluorescein in very Dilute Solutions. M. Lombard. (BuU. 
Sac, Ghim.y 1921, 29, 462-464.)—Fluorescein is commonly used as a powerful 
colouring matter in the investigation of the contamination of drinking-water. The 
identification of fluorescein in very dilute solutions may be effected by acidifying 
30 c.c. of the water with a few drops of sulphuric acid or of hydrochloric acid (free 
from chlorine), and shaking with sufficient ether to yield a layer of 3 to 4 mm.; a few 
drops of ammonia are then added and mixed by gentle shaking, when, in the 
presence of fluorescein, the ether layer appears green when seen against a dark back¬ 
ground ; on standing, the fluorescein, which is more soluble in water than in ether, 
tinges the surface of the aqueous layer. One part of fluorescein in 200,000,000 may 
be detected. For greater dilutions, 200 c.c. of water are acidified and extracted with 
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30 o.c. of ether, the ether layer is then separated from most of the water, con¬ 
centrated by evaporation, and examined after adding ammonia; lotroirVTrTnrTr 
fluorescein may be detected by this means. R. G. P. 

AGRICULTURAL ANALYSIS. 

Estimation of Urea in Fertilisers. E. B. Johnson. (/. Soc. Chem, Ind., 
1921, 40, 126t.) —For the estimation of urea, advantage is taken of the fact that it 
forms a slightly soluble salt with oxalic acid, the solubility of this salt being kept as 
low as possible by suitable precautions. Two to 5 grins, of the dried sample are 
extracted with 100 c.c. of anhydrous amyl alcohol, 25 to 50 c.c. of the filtrate treated 
with an equal volume of ether, and 25 c.c. of a 10 per cent, solution of anhydrous 
oxalic acid in amyl alcohol added. The precipitate is stirred and allowed to stand 
in cold water for thirty minutes, after which it is collected on a Gooch crucible, 
washed with a mixture of equal parts of amyl alcohol and ether, and then with ether 
alone, dried in a vacuum desiccator, and weighed. The necessary corrections for 
solubility are indicated by the following table : 

Urea found (grms.): 0-005 0*01 0-02 0 04 0 05 0 08 

Percentage of actual 

amount present: 90*0 92*8 95*2 97*5 98 0 98*8 

In cases where the urea is present in the fertiliser as a salt, or in complexes such as 
Ca(N03)2,400(NHjj).2, it will not dissolve completely in amyl alcohol and must there¬ 
fore first be liberated. W. J. W. 


ORGANIC ANALYSIS. 

lodimetric Estimation of Mercaptans. J. W. Kimball, R. L. Kramer, 

and E. E. Reid. (/. Amer, Chem. Soc., 1921, 43, 1J99-1200.)—About 0*25 grin, of 
the sample is weighed in a stoppered weighing bottle, and dropped into a bottle 
containing 35 c.c. of iodine in aqueous potassium iodide solution. The bottle is 
immediately stoppered and well shaken, and the excess of iodine titrated with 
sodium thiosulphate solution, starch being used as an indicator. A series of estima¬ 
tions made on various aliphatic mercaptans of approximate purity gave very uniform 
results with the same sample, T. J. W. 

lodimetric Estimation of Acetone. P. H. Hermans. (Che77i. Weekbtad, 
1921, 18, 348.)—The accuracy of the iodoform method for estimating acetone is 
dependent on the proportion of potassium hydroxide added to the aqueous acetone 
solution. Suitable amounts are: For 20 c.c. of acetone solution, 10 to 15 c.c. of 
1^ N KOH; and for 100 c.c. of acetone solution, 25 to 30 c.c. of 1^ N KOH. In the 
first case the conversion into iodoform is complete in one to two minutes, and in the 
second case in three to five minutes. In an experinient with 0*2353 grm. of acetone 
in 100 c.c. water, 10 c.c. diluted to 100 c.c., and treated with 30 c.c. of potassium 
hydroxide solution and 25 c.c. of ^ iodine solution, gave 99*9 per cent, acetone. In 
a second experiment, 10 c.c. were diluted to 20 c.c. and to 80 c.c. respectively, and 
10 c.c. were distilled and diluted to 100 c.c.; the amounts of hydroxide added in the 
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three eases were 12, 25, and 30 c.o., and the iodine was added as before. After 
acidifying and titrating with thiosulphate, 99*5 per cent, of acetone was obtained in 
each case. W. J. W. 

Direct Estimation of Dlcyanodiamlde. E. B. Johnson. (J. Soc. Chem. 
Ind., 1921, 40, 125-126t.) —A volumetric method for the estimation of dioyanodi- 
amide is based on the precipitation of a compound of silver picrate with 2 mole, 
dioyanodiamide (cf. Harger, /. Ind. Eng. 1920, 12, 1107). Five grms. of the 

sample, or a correspondingly larger amount if nitrogen be less than 5 to 15 per 

cent., are treated with 450 c.c. of cold water^ acetic acid being added to dissolve 

lime if present. The mixture is shaken for^Hii^ hours, diluted to 500 c.c., and 
filtered. To 100 c.c. of the filtrate are added 5 c.c. of 20 per cent, nitric acid and 
20 c.c. sodium picrate solution at 40^ 0.; the solution is then cooled to 5^ C. and 
titrated with silver nitrate solution, of which about 2 o.c. are added in excess of 
that required by the amount of dioyanodiamide believed to be present. After 
vigorous shaking, the mixture is allowed to stand for fifteen minutes at 5° C., diluted 
to 200 c.c. with cold water, and filtered. Excess of silver solution is then titrated 
with sodium thiocyanate solution, after addition of 5 c.c. of 20 per cent, nitric 
acid and 2 c.o. of 5 per cent, ferric sulphate solution as indicator. With a 5 grm. 
sample, each c.c. of silver solution corresponds to 1 per cent, of nitrogen as dicyano- 
diamide. The results are affected by the excess of silver solution or the amount of 
nitric acid used, whilst tetaperature has also an influence on the precipitation. 
Suitable corrections must tjierefore be worked out, but none is necessary in the case 
of calcium cyanamide if 5 c.c. of 20 per cent, nitric acid per grm. of calcium 
acetate be used, together with an excess of 2 c.o. of silver nitrate. The method is 
not affected by the presence of urea and dicyanodiamidine; if chlorides and soluble 
sulphides be present, a blank titration of the silver solution without addition of 
picric acid must be made. The results agree closely with those obtained by the 
modified Caro method. W. J. W. 

Estimation of Fatty Acids in Turkey-Red Oil. {Chem. Zeit., 1921, 46, 560- 
561.)—For the volumetric estimation of the fatty acids in Turkey-red oil, 10 to 20 
grms. of the sample are heated with 25 c.c. of water until dissolved. The solution is 
transferred to a Biichner flask, 30 c.c. of concentrated hydrochloric acid are added, 
and the mixture is heated for twenty minutes over the naked flame. Sufficient con> 
centrated solution of sodium chloride at 100^ C. is then added to cause the fatty acid 
layer to enter the tube of the apparatus, and, after fifteen minutes on the water-bath, 
the volume of fatty acids is read off, the percentage by weight being calculated by 
means of a specific gravity determination. For the gravimetric estimation, 10 grms. 
of the sample are dissolved in 50 c.c. water in a porcelain crucible on a water-bath, 
15 c.c. concentrated hydrochloric acid are added, and the mixture is left for thirty 
minutes, during which period the layer of fatty acids is agitated with the acid liquid. 
When the fatty acids have separated clearly, 10 grms. of wax are added, and the 
mixture is allowed to remain on the water-bath for thirty minutes with agitation, 
after which it is left to settle for an equal period, and cooled. The wax is then re- 
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movedj rinsed, melted in distilled water, solidified and dried, heated in a crucible for 
thirty minutes at 105® to 110® C., and weighed. The weight of fatty acids is 
then calculated. W. J. W. 

Estimation of Resin Acids in Fatty Mixtures. D. McNicoll. (/. Soc. 
Chem, Ind,^ 1921, 40, 124t.) —The author describes a method for the estimation of 
resin acids in which the inaccuracies of Twitchell’s method are avoided, whilst at the 
same time simplicity is gained by substitution of methyl for ethyl alcohol and of 
naphthalene-/S-8ulphonic acid for hydrogen chloride. In a volumetric estimation, 

2 grms. of the mixture are dissolved in 20 c.c, of a 4 per cent, solution of naphthalene-* 
/3-sulphoaic acid in methyl alcohol and heated for thirty minutes under a reflux con¬ 
denser on an electric plate or oil-bath, a blank experiment with the sulphonic acid 
solution being carried out simultaneously. The contents of the flasks are then 
cooled and titrated with § solution of potassium hydroxide in methyl alcohol. The 
resin acids are calculated on the combining weight of 346. For a gravimetric 
estimation, the neutralised solution of known volume obtained above is transferred 
to a separating funnel and extracted with an equal volume of ether and petroleum 
spirit; the soap solution is similarly extracted, the combined extracts are washed 
with 50 per cent, aqueous alcohol, and the washings added to the resin soap solution, 
which is acidified and extracted with ether. Pure fatty acids are completely esterified 
by this process; when it is applied to resin, partial esterification, to the extent of 1 to 

3 per cent, of the resin acids, takes place. With three mixtures containing 11-51, 29*84, 
and 48*69 per cent, of resin, respectively, the results obtained by the volumetric 
method were 11*84, 30*28, and 48*45 per cent.; and by the gravimetric estimation, 
11*73, 30*23, and 48*88 per cent. In a series of tests the errors varied between 
-0-22 and -0*56 per cent, in the volumetric method, and between ~0-38 and 
+ 0*35 per cent, in the gravimetric method. Lewkowitsch has shown that by 
Twitchell’s method the errors vary between --9*73 and +5*26 per cent. 

W. J. W. 

Apparatus for Estimating* the Yield of Tar from Coal. H. Schrader. 

(Brennstoff, Chem,, 1921, 2, 182-183.)—A modification of the apparatus for the 
estimation of tar in coal (Brennstoff. Ohem.y 1921, 1, 87; J. Soc. Chem. Ind., 1920, 
566a) is described by which steam used in the process is superheated in the 
apparatus itself. With this object, the supporting arm walls and base of the 
apparatus are drilled, so that steam introduced through the arm passes vertically 
downwards, traverses the base in a V-shaped course, and then passes upwards 
and through the cover into the interior of the retort. Suitable apertures in 
the retort walls to facilitate cleaning of the steam channels, and means for 
removing condensed water, are provided. In order to prevent condensation in the 
retort, steam is not introduced till the temperature has reached 130® C., and the 
rate of the current is controlled so as to avoid mechanical loss of coal. A small 
condenser is inserted between the delivery tube and the receiver; the heavy oils 
which collect in the condenser are separated by treatment with ether, whilst lighter 
oils are similarly recovered from the final receiver. W. J. W. 
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The Setting and Melting Points of Gelatins. S. E. Sheppard and S. Sweet. 

(/, Ind, Eng. Chem., 1921,13, 423-426.)—In the apparatus described an intermittent 
stream of air bubbles under constant pressure is passed through the test solution, the 
latter being cooled with ice-water. A thermometer is immersed in the solution 
with its bulb adjacent to the air passage, and the temperature at which the bubbles 
cease to pass is taken as the setting-point. Inversely, after sufficient under-cooling, 
the set jelly is heated gradually, and the melting-point taken as the temperature 
at which bubbles again pass through the solution. The compressed air employed 
passes a manometer and a manostat bottle, and enters a U-tube containing mercury, 
which serves as a valve to produce intermittence in the air supply; a solenoid, the 
current through which is made and broken by a timing device every fifteen seconds, 
effects this interruption by operating an iron plunger. From the U-tube the air 
passes to a compensating U-tube, and from this to the setting-point tube. The 
gelatin solutions (1, 3, 5, 10, 15, and 20 per cent, air-dry substance) used are 
prepared under standard conditions. EesuHs recorded show that the relation 
between melting-point and concentration is only approximate, and that a similar 
restriction is true as regards the relationship to jelly strength. W. P. S. 

INORGANIC ANALYSIS. 

Poirrier Blue as an Indicator. W. Mestrezat. (/. Pharm. CUm., 1921, 
23, 489-494.)-—Experiments with a number of samples of this indicator show that 
the colour changes occurring in the titration of alkali or of mixtures of alkali and 
alkaline carbonate are progressive, and so much affected by dilution that this 
indicator compares unfavourably with methyl orange or phenolphthalein. R. G. P, 

Modified Iodine Solution for the Reich Test. H. M. Lowe. (/. Soc. Chem. 
Ind., 1921, 40, 123-124t.) —In the standard iodine solution used for estimating 
sulphur dioxide in gases the potassium iodide may be replaced by a proportion of 
sodium hydroxide insufficient to react with the whole of the iodine, but sufficient to 
form enough sodium iodide to dissolve the remaining iodine. From a solution con¬ 
sisting of iodine, 127 grms.; sodium hydroxide, SOgrms.; and water, up to 10 litres, 
the theoretical amount of iodine is always found to be liberated on acidification. 
With a ^ solution no further addition of acid is necessary; but when dilutions of 
T^tr employed, as in testing exit gases, a small amount of sulphuric acid 

or hydrochloric acid must be added to cause the iodide and iodate in the solution to 
react instantaneously. W. J. W. 

Detection and Estimation of Traces of Hydrogen Peroxide. F. W. Horst. 

(Ghem. Zeit., 1921, 46, 672.)—Traces of hydrogen peroxide may be estimated by 
reduction with ferrous sulphate solution, and subsequent colorimetric estimation of 
the ferric sulphate by means of ammonium thiocyanate. In order to obtain the 
ferrous sulphate solution free from ferric salts, it is placed in a closed Erlenmeyer 
fiask and a current of hydrogen sulphide is passed through it, first in the cold and 
then during boiling; the solution is then cooled in a current of carbon dioxide. 
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Twenty o.o. of the sample are placed in a tube, and a few c.e. of petroleum spirit 
added to form a protective layer against oxidation during the reaction. After 
addition of 2 c.c. of the ferrous sulphate solution, the mixture is agitated by means 
of a stream of carbon dioxide freed from oxygen by passing it through ferrous 
sulphate solution, and 5 c c. of concentrated ammonium thiocyanate are intro¬ 
duced. After further agitation, the colour is compared with that of a standard 
solution. W, J. W. 

Estimation of Silver by Precipitation with Hypophosphorous Acid. L. 
Hoser and T. Kittl. {ZeitscK anal Chem.^ 1921, 60, 145-161.)—Soluble silver salts 
are readily reduced to colloidal silver by hypophosphorous acid, and this reaction 
may be employed for their quantitative estimation. At 20° C. the solubility of the 
silver gel in water was found to be 4 x 10"® g.-ions per litre; in m/40 and m/400 
solutions of hypophosphorous acid the solubility is highest at 50^ G., the figures 
being 4*2 x 10“® and 1*1 x 10"^ g.-ions per litre respectively. Analysis of the reaction 
product after reduction gave, in four experiments, 7*1 to 8*5 per cent. H 3 PO 4 , 
39*6 to 43*8 per cent. H3PO3, and 48*6 to 61*9 per cent. H3PO3. The silver colloid 
contained traces of adsorbed phosphoric acid. The method gives good results when 
applied to the separation of silver from lead, xinc, or cadmium. W. J. W. 

Separation of Silicon, Tin, Titanium, and Zirconium by Means of Sodium 
Carbonate. P. Wengrer and J. Morel. (Ann. Chim, Anal, 1921, 3, 139-142.)-~A 
mixture of the four oxides is ignited, weighed, and then fused with six times its 
weight of sodium carbonate, the mixture being first heated just to fusion for ninety 
minutes, and then for the same period over a blowpipe fiame. When cold, the fused 
mass is boiled with water, the solution filtered, and the insoluble portion washed; 
the filtrate, which contains the silica and a portion of the tin, is evaporated with 
nitric acid, the residue of silica and metastannic acid collected, ignited, and weighed, 
and the silica then separated by means of hydrofluoric acid. The insoluble portion 
from the sodium carbonate fusion contains the remainder of the tin, and the 
zirconium and titanium oxides; it is ignited, weighed, fused with eighteen times its 
weight of potassium bisulphate, and the fused mass boiled with water acidified with 
nitric acid. Metastannic acid remains insoluble, and is collected on a filter, ignited, 
and weighed; the filtrate is neutralised, the zirconia precipitated by the addition of 
hydrogen peroxide, collected, and weighed. Titanium is then precipitated from the 
solution by ammonia. W. P. S. 

Reductions with Zinc and Cadmium in Volumetric Work. W. D. Tread¬ 
well. (Helv, Chim, Acta,1921,4, 551-566.)—The use of Jones’s reductor for the reduc¬ 
tion of ferric salts was investigated; it was found that reduction was complete with 
a 2*5 cm. column of granulated zinc if the ferric solution was admitted drop by drop. 
Using a 9*5 cm. column, complete reduction was attained, even on rapid percolation. 
A moderate degree of acidity favours the rate of reduction, whilst precipitation of 
metallic iron need not be feared in solutions containing 2 per cent, of sulphuric acid. 
The risk of precipitating metallic iron is quite obviated by the use of cadmium as a 
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reducing agent. A 5 cm. column of crystalline electrolytic cadmium free from 
sponge gave rapid and complete reduction with various degrees of acidity, and a 
small cadmium consumption. A preliminary investigation was made regarding the 
efSciency of the cadmium reductor in the volumetric estimation of titanium, 
molybdenum, vanadium, and uranium; very promising results have so far been 
obtained. W. R. S. 

Estimation of Total Carbon and New Method for Graphitic Carbon in 
Ferro-Alloys. P. Wenger and A. Trampler. (Helv. Chim. Acta., 1921, 4, 647- 
551.)—The total carbon was determined in various ferro-alloys by combustion in an 
electric furnace at 1,150^ G., and by Gorleis’ method (chromic-sulphuric acid mixture). 
It was found that the results obtained by combustion were higher and more con¬ 
cordant ; combustion is also quicker, and applicable to any ferro-alloy; hence it is 
the best practical method. In the combustion of ferro-alloys of chromium, molyb¬ 
denum, silicon, and manganese, the use of an oxidiser is necessary; bismuth 
sesquioxide is recommended. Sulphur dioxide is retained in a heated porcelain tube 
containing lead chromate. Graphitic carbon may be estimated in ferro-manganese, 
-vanadium, -chromium, and -silicon by digesting 1 grm. of the powdered alloy with 
100 c.c. of phosphoric acid of sp. gr. 1*7; the acid is first heated to 150® C. in a 
platinum dish; the powder is then gradually added. The heat is raised to 230® to 250®, 
the acid is decanted, and the attack completed with 25 c.c. of fresh acid. The 
undiluted liquid is filtered on a Gooch crucible, and the residue is washed with 
300 c.c. of water, dried, and treated by combustion in an electric furnace. In the 
case of ferro-silicon, hydrofluoric acid must be added to the phosphoric acid, but even 
this mixture fails if the silicon exceed 60 to 65 per cent. W. R. S. 


Volumetric Estimation of Aluminium in its Salts. A. Tingle. (J. Ind. 
Eng. Chem.f 1921, 13, 420-422.)—Investigation of various procedures which have 
been suggested for the titration of aluminium salts with alkali solution, using 
phenolphthalein as indicator, showed that two only are reliable. The first consists 
in titrating the boiling solution containing the aluminium salt with ^ sodium 
hydroxide solution until the pink coloration obtained with the phenolphthalein added 
persists after boiling for one minute. In the second method, which is particularly 
applicable to aluminium sulphate, 100 c.c. of a 1 per cent, solution of the salt are 
boiled, treated with 5 c.c. of saturated barium chloride solution, and then titrated 
while hot, as described. The advantage attained by the addition of the barium 
chloride is that basic aluminium chloride is less stable and more soluble than the 
basic sulphate, and, further, the precipitated barium sulphate completely masks the 
colour of iron salts if these be present. It is important that the concentration of the 
alkali solution used should not be greater than If the titration be carried out on 
the cold solution, basic salts form and interfere, and the end-point is obscured because 
the precipitate does not settle readily. There is no advantage in the use of barium 
hydroxide solution in place of sodium hydroxide solution. W. P. S. 
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Produetlon and Testing: of Zirconia. W. R. Schoeller. {J. Soc. Chem. Ind,, 
1921, 40, 127-128t.) —The method of extracting zirconia from Brazilian ores, based 
on precipitation of zirconium as basic sulphate (Eossiter and Sanders, J. Soc. Chem. 
Ind.y 1921, 70t), does not eliminate titanium, which is present to the extent of 0*6 to 
1*2 per cent. It may be completely removed by recovering the zirconium as oxy¬ 
chloride, but this operation is more expensive. A combined oxychloride and basic 
sulphate method is considered by the author to repay further investigation. The ore is 
fused with sodium carbonate and extracted with hot water, the recovered alkali being 
used for treating further ore. The insoluble residue is treated with the zirconium 
oxychloride wash-liquors, the solution evaporated to dryness, and the mass extracted 
with hot water. After filtration, the filtrate is mixed with hydrochloric acid and 
crystallised; the crystals are filtered off, washed with hydrochloric acid, heated to 
expel water, and finally boiled with dilute ammonia and ignited. The acid used for 
washing the oxychloride, mixed with some of the oxychloride mother-liquor, is used 
again to dissolve the fused residue, whilst the remainder of the mother-liquor is 
neutralised and treated with sulphurous and sulphuric acids. The zirconia obtained 
is free from iron and alumina ; for removing titania, fractional solution or precipita¬ 
tion may prove suitable. Commercial zirconia may contain, in addition to iron, 
aluminium, and titanium, appreciable amounts of silica, arsenic, and sulphite ; in 
some samples, lime, sodium carbonate, fluorine, chlorine, carbon dioxide, and boron 
trioxide, have been found. For the estimation of arsenic, 2 grms. are fused with 15 
to 20 grms. of sodium carbonate, extracted with hot water, acidified, and treated 
with hydrogen sulphide, preferably after addition of potassium iodide to reduce 
arsenious acid. The sulphide is then evaporated with sulphuric acid till fumes are 
evolved, and the liquid is made alkaline with bicarbonate and titrated with iodine 
solution. W. J. W. 

Gasometric Estimation of Hypochlorites. A. K. Macbeth. {Chem. News, 
1921, 122, 268.)—Hypochlorites may be accurately estimated by treating them in a 
Van Slyke nitrometer {J. Biol, Chem., 1912, 12, 278), with an alkaline solution of 
hydrazine (prepared by dissolving hydrazine sulphate and potassium hydroxide in 
water), and measuring the nitrogen evolved. Free chlorine must be absent. In one 
set of experiments this method gave 16*13 grms. potassium hypochlorite per litre, as 
compared with 16*063 and 16*11 grms. by titration with arsenious acid and sodium 
thiosulphate respectively; further comparative results by the three methods were 
23*55, 23*54, and 23*55. The method may be used for estimating available chlorine 
in bleaching powder. It has not given satisfactory results when applied to the 
estimation of chlorates. W. J. W. 

Examination of Detonators and Percussion Caps. A. Langrhans. Zeitsch, 
ges. Schiess.-u. Sprengstoffw., 1921,16, 49-52, 57-59.)—Detonator and percussion-cap 
compositions containing as ingredients mercury fulminate, potassium chlorate, 
antimony sulphide, powdered glass, gunpowder, and shellac, may be identified by a 
microscopic examination, as well as, to some extent, by their behaviour with concen¬ 
trated acids. For the quantitative examination a method is described in which both 
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the composition and its container are brought into solution and then submitted to 
analysis; by this means any risk involved in removing the composition from the shell 
for testing is eliminated. About four percussion caps are dissolved in a mixture of 
50 c.c. of nitric acid and 25 c.c. of water. The solution is evaporated to dryness, and 
the residue, after boiling three times with dilute nitric acid, is filtered, by which 
means powdered glass, together with some charcoal and sulphur, is separated. After 
dilution of the filtrate to 500 c.c., 100 c.c. are treated with hydrogen sulphide, and the 
sulphides of mercury and antimony in the precipitate are dissolved by treatment with 
sodium sulphide solution and potassium hydroxide; the residual copper sulphide is 
removed by filtration, dissolved in acid, and electrolysed. The filtrate is acidified, 
and the antimony sulphide separated by treatment with ammonium sulphide and 
precipitation with sulphuric acid; the mercury sulphide is dissolved in nitric acid 
and electrolysed. Chlorate and nitrate of potassium are estimated in the original 
filtrate from the hydrogen sulphide precipitation. With detonators containing a 
mixture of potassium chlorate and fulminate of mercury, a similar method may be 
applied ; estimation of the chlorate by the use of nitron is also suitable. 

W. J. W. 

PHYSICAL METHODS, APPARATUS, ETC. 

Apparatus for Microscopic Examination of Opaque Objects. H. Francois 
and C« Lormand. {Bull Soc. Chim.^ 1921, 29, 366-374.)—Opaque objects are 
illuminated by rays of light focussed on the object from a small concave mirror of 
polished silver or white metal (about 1 mm. in thickness) fixed to the end of the 
objective, and pierced by a central hole (about 1 mm. in diameter) through which the 
object is viewed; each objective requires a mirror of such curvature that the light is 
accurately focussed on the object when the latter is in focus on the microscope stage. 
An electric lamp (2 to 3 volts) with a bulb of lenticular shape (about 2 cm. in diameter), 
having a metallic filament of lozenge or S'form, and mounted in a tube with a lens 
to render the rays parallel (an eyepiece without the lower lens), is fixed below the 
stage, BO as to throw parallel rays of light on to the mirror. The light is prevented 
from passing directly from this source to the objective by mounting the object on a 
dark-ground of such dimension as to obscure the field visible with any particular 
objective. The dark-grounds are conveniently made by cutting thin discs from rods 
(0*75 to 3*0 mm. in diameter) composed of a mixture of kaolin and ground quartz ; the 
discs are then fired at red heat, and (after colouring any shade required) are mounted 
on a slide with Canada balsam. Examination of objects by this apparatus is best 
conducted in a dark room. A small electric lamp, as described above, as a source of 
illumination is suitable for transparent objects, and it is suggested that it may 
conveniently replace the ordinary reflecting mirror, as the illumination is constant 
and easily regulated by interposing screens of paper between the source of illumina¬ 
tion and the slide. R. G. P. 

Use of Polarised Light for the Examination of Old Pictures. P. Lambert. 

(Comptes rend., 1921, 172, 1476-1477.)—Even under the best conditions, the image 
diffused by the colours of old pictures is always attenuated and whitened by the 
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light tefleoted from the surface. If, however, the picture be illuminated by means 
of polarised light, and examined through a Nicol prism, the reflected light will be 
extinguished if the prism be in the position of extinction; whereas that which 
traverses the varnish is depolarised at the surface of the materials composing the 
colours, and is thus able to reach the eye. The method gives results of value in the 
judging of old pictures, and in indicating a possible improvement by modification of 
the varnish. T. H. P. 

New Method of Measuring: Electrolytic Conductance. C. Marie and 
W. A. Noyes, jun. (/. Amer. Chem. Soc., 1921, 43, 1096-1098.)—The hydrogen 
electrodes used consisted of vertical glass tubes connected at the lower end with a 
small glass box, one side of which was made of fine platinum gauze and connected 
with the Wheatstone bridge by a platinum wire. A current of purified hydrogen, 
which was bubbled through a solution having the same composition as that under 
examination, was passed down the tube, and escaped through a small aperture in the 
bottom of the box. The electrodes were immersed in the solution, adjusted to equal 
potential by carefully regulating the gas pressure in each, and a direct current passed 
for only a sufficient length of time to indicate the direction of deflection of the 
galvanometer. A series of determinations, using diflerent inorganic and organic acids 
and sodium chloride solutions of various strengths, gave results in exact agreement 
with those obtained by the authors using Eohlrausch's alternate current method, 
except with sulphuric and hydrochloric acid solutions of greater concentration 
than T. J. W. 

Rapid Method for Measurlngr the Auto-dlschargre of an Electroscope in 
the Estimation of Radium Emanation. P. Loisel. {Comptes rend,, 1921, 172, 
1484-1486.)—In the ordinary method for measuring radium emanation, the discharge 
current, I^, of the electroscope is first observed, the emanation being then introduced, 
and the true intensity of the maximum current, measured three hours later, cal¬ 
culated by subtracting the former from the latter current. Since the auto-discharge 
current of the electroscope is subject to considerable variation, particularly in the 
neighbourhood of radioactive sources, this method may lead to erroneous results. 
Sensible error may be avoided as follows: The intensity, I^, of the ionisation 
current produced in the condenser is measured three hours after the introduction 
of the emanation: The condenser is then rapidly exhausted and filled 

with inactive air; the emanation being removed, only the induced activity remains, 
and the current produced is 0*57 !,«. If the ionisation current fifteen minutes after 

the evacuation be I„ 0*285 so that 1^= T. H. P. 


4 * 4 * 4 * 
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NEW BRITISH CHEMICAL STANDARD STEELS. 

(Analytically Standabdisbd Tubnings.) 

Two new plain carbon steel standards are now ready for issue—viz., “ M,” needed 
for some time mainly for colour carbon tests round about 0*23 per cent.; and “ 01,’* 
which fills the vacancy for a colour carbon standard of about 0*33 per cent., in addition 
to being available for the other elements shown below. 

The analyses have been undertaken, as usual, by a number of experienced chemists 
representing the following interests: British Government Department; U.S. Bureau 
of Standards; Referee Analysts, independent; Railway Analysts, representing users 
issuing specifications; and Works Analysts, representing makers and users. 

The standard figures (** M ” and “ 01 ’*) are as follows : 

Carbon, 0*228 and 0*836; silicon, 0*057 and 0*162; sulphur, 0*04* and 0*032; 
phosphorus, 0*04* and 0*031; manganese, 0*68* and 0*617; arsenic, 0*024; chromium, 
0*017; copper, 0*037; nickel, 0*162. 

The standfiurds may be obtained either direct from Organising Headquarters, 
3, Wilson Street, Middlesbrough, or through ar y of the laboratqry furnishers, at a 
price just sufficient to cover the cost. A certificate giving the names of the analysts 
co-operating, the types of methods used, and a detailed list of their figures will be 
supplied with each bottle. 

4 » ^ 

REVIEWS. 

Physical and Chemical Constants. By G. W. C. Kaye, O.B.B., D.Sc., and 
T. H. Laby, M.A. Pp. 161. London: Longmans, Green and Co, 1921. 
Price 148, net. 

The fact that this is the fourth edition since the appearance of the first edition 
in 1911 is sufficient proof alone of the value of this book. The new edition follows 
closely the lines of earlier editions, but various alterations and additions have been 
made in the sections dealing with such questions as the figure of the earth and the 
absolute determination of the acceleration of gravity, whilst the chemical data have 
been recalculated on the basis of the 1920-21 atomic weights. The tables of physical 
constants of chemical compounds have been altered and enlarged. 

This book contains a very large amount of data to which the research chemist, 
and particularly the physical chemist, needs to refer, and the covering of a very wide 
field in a conveniently condensed form renders it most useful for reference purposes, 
whilst the very copious references to standard works and original papers enhances its 
value. R. G. Pblly. 

Tables of Rrpbactivb Indices. Vol. II. Oils, Fats, and Waxes. Compiled by 
R. Kanthack, edited by J. N. Goldsmith, Ph.D., M.Sc., P.I.C. Pp. 295. 
London : Adam Hilger, Ltd. 1920. Price 25s. net. 

Yol. 1. of this work, which dealt with essential oils, has been reviewed in this 
journal (1919, 44, 306), and Vol. II, which is now before us, is compiled on similar 
lines. 


• Approximate. 
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The compilation includes the results of some 1,760 measurements on over 500 oils, 
fats, and waxes, and gives approximately 2,600 references to the original literature. 
The compiler in his wisdom has cleegrly pointed out in the Preface that it is not 
within his province to accept or reject data, and thereby he shows that he is well 
aware that quite a number of published figures of refractive indices are not worth the 
printer’s ink. These worthless figures, like the tares and wheat, have been allowed 
to grow side by side with reliable ones in scientific literature, and the compiler has 
gathered them together in this work, leaving the reader to cast out the tares, the 
weeding out of which is now rendered less difficult by comparison with the many 
reliable figures so conveniently tabulated. 

The collection of data distributed over such a wide expanse of literature cannot 
fail to impress one as to the patience which such a task involved, and such a 
collection in a form so convenient for reference will appeal to the practical analyst. 

E. R. Bolton. 


The Chemistky OF Synthetic Drugs. By Percy May. Third Edition. Pp.xii + 248. 

London : Longmans, Green and Co. 1921. Price 128. 6d. net. 

In the first forty-three pages of this book Dr. May gives an admirable outline of 
the relation between chemical constitution and physiological action; in easy style 
the present knowledge is summarised, and if the conclusions are somewhat 
incomplete, it is due to the fact that only the fringe of the subject has yielded to 
investigation. 

The remainder of the work is devoted to the chemistry of synthetic drugs, and 
the author is singularly happy in the manner in which he has classified them ; it is 
practically impossible to find any classification in which no overlapping occurs, but 
that adopted aflfords the minimum of such overlapping. The plan adopted is to give 
the chemical constitution of each substance, with a brief but sufdcient indication of 
its action, with useful comparisons of the difference in action of allied substances. 

Little or no attempts are made to give the mode of preparation of the drugs, and 
the analytical characters are omitted, the author sticking entirely to the chemistry of 
the subject with a complete absence of padding. A careful search has failed to 
reveal the absence of any synthetic drug of any importance, and, indeed, the only 
noticeable omissions are those of alternative names such as glusidum, the B.P. name 
for saccharin, and uradal, given in the B.P.C. for adalin. 

There is no doubt that public analysts and those engaged in the examination of 
drugs who wish to keep their knowledge of the chemistry of the substances they 
examine up to date will find this book invaluable. H. Droop Richmond. 

The Chemistry and Analysis op Drugs and Medicines. By Henry C. Fuller. 

Pp. 1072. New York : John Wiley and Sons. 1920. Price 558. net. 

Published works on the analysis of drugs and medicines are comparatively few. 
The analyst engaged in purely pharmaceutical analysis has to draw his textbook 
information from a wide range of works, none of which deal with drugs as the chief 
subject. Apart from sections of Alien’s ** Commercial Organic Analysis ’’ and certain 
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ohemico*pharmaoeatical works, suoh as Sqaire's << Gompanion,*’ we have in this 
country to rely on works in which drugs take second place to foods. It was, therefore, 
with a hope that this gap would in some measure be filled that the reviewer 
turned to the present work. 

The book under review is divided into five parts as follows: 

I. General Methods and Crude Drug Assays. 

II. Alkaloidal Drugs, Alkaloids, and Medicinally Allied Substances. 

III. Glucosides, Glucosidal Drugs, and Natural Drugs containing Principles other 

than Alkaloids. 

IV. Organic Substances other than Alkaloids and Glucosides. 

V. Inorganic Section. 

It may be said at once that this work is mainly devoted to the analysis of 
naturally occurring and synthetic organic drugs. The inorganic section of the work 
occupies only a small space by comparison. Whilst acknowledging that the classi¬ 
fication of drugs for a book of this kind is a difficult matter, it must be said that the 
arrangement of the book is certainly open to criticism; in fact, the more one seeks 
to discover the basis of the arrangement, the more illogical does the latter appear. 
In dealing with this point, it is well to inquire from what standpoint the author has 
written. The predominant idea of the book seems to be the analysis of unknown 
remedies and the determination of their constituents, whilst the determination of 
the purity of drugs is a secondary consideration. For this reason the introductory 
chapter on General Methods deals with the following at first sight somewhat 
curiously chosen determinations—viz.: Specific Gravity, Ash, Alcohol, Cane Sugar, 
Glucose Syrup, and Arsenic. There follows a chapter on Crude Drug Assays, 
chemical and physiological; the greater portion consists of a reprint of the U.S. 
Pharmacopoeia methods, and in many cases both the methods of the eighth and ninth 
revisions are given, but without any expression of opinion as to which is the better of 
the two. It is not easy to see why the drugs here included are thus separated from 
their fellows. The determination of morphine in opium and tincture of opium is to 
be found in this chapter, but powdered opium, paregoric, and laudanum are found in 
Chapter VII. Natural drugs are divided into the following: (1) Alkaloidal Drugs, 
(2) Glucosidal Drugs, (3) Purgative Drugs, (4) Miscellaneous Acting Drugs, and 
(5) Botanical Drugs. The title of the fourth division might have been more happily 
expressed, but the meaning of the fifth is distinctly puzzling. It might be meant to 
include those drugs that do not ** act,” but on inspection it is found to include 
Cannabis Indica, Leptandra, and many others not by any means innocuous. The 
inclusion of anaesthetics such as ohloretone in the chapter on alkaloids derived from 
pyrrolidin, of Columbia under alkaloids derived from isoquinoline, of kino amohg 
gums and resins, seems hardly justifiable. 

The best feature of the book, and the most valuable to analysts generally, is the 
inclusion of descriptions of a large number of synthetic and proprietary remedies ; 
many of them, it is true, are unknown or little used in this country, but much useful 
information is scattered throughout the book. The notes on the uses of the various 
drugs and the combinations in which they are most likely to be found should also be of 
great value to the analyst. 
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The sections dealing with alkaloids and gluoosides are on the whole fall and 
well written. 

Essential oils and fixed oils are lightly treated, occupying together only twenty- 
four pages, so that naturally there are many omissions. Cod-liver oil is fully treated, 
but the limits of specific gravity seem very narrow—viz., 0*9196 to 0*922 at 26° G. 
In discussing the therapeutic value, no reference is made to what is now known to 
be the chief factor in the peculiar virtue of cod-liver oil, its high content of fat- 
soluble vitamin. 

The analytical methods are chiefly drawn from American sources; many of 
them are probably unfamiliar, by name at any rate, to English readers. From an 
examination of the familiar methods included, it does not appear that any great 
discrimination has been used in their selection—s.^., the discredited lead number 
test for asafcetida is given in spite of the work of Harrison and Self {Pharm. /., 
1918, 218). On p. 653 it is stated that ** there is no method for determining the 
relative quantities of citric and tartaric acids in a mixture of the two on p. 660 we 
find, *^when tartaric acid occurs simultaneously with citric acid, the potassium 
method will give good results and on p. 666 is given the useful mercury method of 
Gowing Scopes (Analyst, 1913, 38, 12) for the same purpose. 

On p. 491, evidently by a misprint, - 70 is given as the minimum rotation of 
copaiba oil. 

On p. 760 the solubility of calcium glycerophosphate is erroneously given 
as 1:400. 

To sum up, it may be said that the book will provide much useful information 
to the analyst who has to deal with unknown mixtures of drugs or medicines. Its 
value to the analyst in a pharmaceutical works, or to one who is primarily engaged 
in assaying or testing the purity of drugs, is considerably less; for though he may 
turn to it occasionally for information, he is hardly likely to use it as a standard 
textbook of drug analysis. Nobman EvEua 


Animal and Vegetable Fixed Oils, Fats, Butters, and Waxes. By C. R. Alder 
Wright. Third Edition, revised and greatly enlarged by G. Ainsworth 
Mitohell. Pp. 939. London: Charles GrifQn and Go., Ltd. 1921. Price 
66s. net. 

The second edition of this work, published in 1903, has been out of print for the last 
two years, but earlier revision has been prevented by the war. As the reviser states, 
the literature of the subject has multiplied very greatly during the past few years, 
and it has become necessary to make a selection from the mass of material available. 
Even BO, the volume has increased from 804 to 939 pages, partly due to the fact that 
the section on margarine has been rewritten, and a new chapter on hydrogenakd 
oils added; while the International Standard methods for glycerine analysis are 
incorporated in the last chapter, and an official report from the Ministry of Food on 
Standard Methods of Analysis of Seeds, Nuts and Kernels, Fats and Oils, and Fatty 
Residues, and a summary of recent work on vitamins in relation to fats, are included 
as appendices. 
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In the preparation of the second edition the aim was to fit it particularly for 
use as an analytical textbook, and this characteristic of the work is still maintained, 
both as regards raw materials and the manufactured products, the recorded values 
for the individual oils being brought up to date, and the more recently introduced 
analytical processes described. It is a pity that, although such useful methods as 
those of Polenske and Kirschner are given fairly fully, just sufficient data are omitted 
to render it impossible for the novice to carry out the determinations without 
seeking information elsewhere, and it is surely time that the phrase **a few frag¬ 
ments of pumice ** should disappear from the Polenske process, and give place to the 
correct ** 0*1 grm. of powdered pumice.*’ Probably few analysts would consider ten 
minutes’ contact long enough for determining the iodine value of linseed oil by the 
Wijs method, two hours, as prescribed by the British Pharmacopceia, being much 
more satisfactory. ' Under Chinese wood oil, Hoepner and Burmeister are quoted as 
getting untrustworthy results by the methods of Wijs and Hanus, but by adopting 
Chapman’s method (Analyst, 1912, p. 646), aissolving O'l grm. of oil in 20 c.c. 
carbon tetrachloride, adding 30 c.c. Wijs’ solution, and allowing to stand for three 
hours before titration, perfectly satisfactory results may be obtained. No reference 
is made to the Ave-Lallemant method of examining butter-fat (Analyst, 1907, p. 382), 
and it is surprising in a book of this character to find the only method given for 
estimation of boric acid is that of distillation with methyl alcohoL 

The description of the individual oils and fats covers all the more important 
varieties, but it is disappointing to find only camauba wax under the ** vegetable non- 
glyceridic waxes,” no mention being made of candelilla, esparto or reed, and sugar 
wax, although these are all of technical importance. The expression ** non-glyceridio 
wax” itself appears open to objection, as all true waxes are necessarily non-glyceridic, 
and it is rather regrettable that this distinction between fats and waxes is not made 
more clear both in the introductory chapter and in the classification on p. 370. 

The statement on p. 692 that \heeB fed on sugar are incapable of developing wax 
to any notable extent is incorrect, several experimenters having shown that bees fed 
on sugar produce more wax than those fed on honey. 

The chapter on hydrogenation of oils outlines the more important patents for 
plant, preparation of catalyst, and hydrogenation process. The properties of 
hardened oils are described, and the dimethyl-glyoxime test is given as the best for 
the detection of nickel, but no mention is made of the extremely sensitive a>benzil- 
dioxime method for the detection and estimation of this metal. The sections on 
technology remain much as before, descriptions of the Twitohell and castor ferment 
methods for fat-splitting being now included, and also modern plant for the con¬ 
centration and distillation of glycerin. The rewritten section on margarine gives a 
useful and up-to-date review of the modern developments in this industry. 

The book is well printed and illustrated, though one or two of the blocks in the 
soap section are a little out of date. Owing to an obvious error in setting up on 
p. 602, the description of rape oil appears under radish-seed oil, but there are very 
few misprints, only two or three trivial ones being detected. The reviser is to be 
congratulated on the vast amount of information he has brought together within the 
confines of a single book. W. H. Simmons. 
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Bbpobts of tbb Pboqbbsb of Applibd Chbmibtbt. VoL Y. 1920. Issued by the 
Society of Chemical InduBtry. Price Ss. 8d. to members, ISs. to non-members, 
post free. 

In these days, when the high prices of books, partionlarly of those on technical 
and scientific subjects, show no sign of a downward tendency, the Society of 
Chemical Industry is to be congratulated on its ability to issue the “Annual 
Beports ” at the very moderate charge demanded, the volume representing excellent 
value for the money, even at the price asked of non-members of the Society. That 
the “ Beports” should be in the hands of every chemist is beyond question, and if a 
poll of the members of the Society were taken, objectors to the inclusion of the price 
in the annual subscription would assuredly form only a small minority. 

Vol. y. follows, in the main, the paths laid down by its predecessors, the 
twenty-seven sections into which it is divided corresponding approximately with the 
headings under which the abstracts published in the Society’s journal are grouped. 

In view of the high cost of fuel now prevailing, and of the consequent necessity 
for economy in its consumption, the widest appeal to those engaged in industry is 
made by the first few sections,.in which such matters as fuel in general, boiler plant, 
steam production, liquid and motor fuels, power alcohol (referred to also in several 
of the later sections), and the like, are considered. The section of greatest interest 
to the members of our own Society is that under the title “ Analytical Chemistry," 
now for the second time from the experienced hands of Mr. G. A, Mitchell. This 
section deals principally with such analytical methods as are more especially of 
technical interest, and may usefully be read in conjunction with the chapter—also 
due to Mr. Mitchell—under the same title in the “ Annual Beport of the Progress of 
Chemistry for 1920,” issued by the Chemical Society. Analytical processes are given 
a place also in certain of the other sections. 

In general, the contributors have done their work thoroughly and with discrimi¬ 
nation, and although it may he felt that some of the matter dealt with deserves more 
than the passing notice actually bestowed on it, the rigid rationing of space necessary 
with a composite compilation of this character must be held responsible. 

As in former years, the book is printed in a good, readable type, and few errors, 
typographical or otherwise, are evident. Its value is greatly enhanced by the 
excellent author and subject indexes. T. E. Pope. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 

OBITUARY NOTICE. 

JOHN HUGHES. 

John Hughes, a very old member of the Society, who died on June 4 in his 
seventy-seventh year, was the son of the Reverend Isaac Hughes, Vicar of 
Mynyddyslwyn in Monmouthshire, and was educated at the Usk Grammar School 
and at the well-known Agricultural College of Cirencester, where he developed a 
special taste for Agricultural Chemistry, and became assistant to the then Professor 
of Chemistry, the late Dr. Augustus Voelcker. 

When Dr. Voelcker retired from his Professorship and migrated to London, to 
be in closer touch with his duties as consulting chemist to the Royal Agricultural 
Society of England, John Hughes accompanied him, and remained a member of his 
staff until 1872, when he became chemist in the works of Lawes' Chemical Manure 
Company, where he remained until 1877, in which year he was engaged by the 
Ceylon Planters’ Association to go to Ceylon and to make a comprehensive investi¬ 
gation, from the chemical point of view, of the problems affecting the growth and 
manuring of the coffee plant. The result of his labours was embodied in an 
exceedingly useful report to the Association, which was published in book form 
in 1879. 

On his return from Ceylon, while continuing to advise Lawes* Chemical Manure 
Company, Hughes established himself in independent consulting practice in Mark 
Lane, in which practice he was actively engaged, without interruption, until a few 
weeks before his death. 

During this period of more than forty years his attention continued to be mainly 
devoted to the chemistry of soils and fertilisers, and he was responsible for the 
introduction into the manure market of a material to which—perhaps illogically 
from a chemical point of view—he gave the name of “ Basic Superphosphate.” This 
consisted of superphosphate in which the soluble phosphate was converted into a 
“reverted” or “precipicated” form by grinding into the superphosphate a sufficient 
quantity of lime, thus producing a very readily available form of non-acid phosphate 
for use on soils deficient in lime, for which ordinary superphosphate, by reason of 
its acidity, might be unsuitable, especially for turnips, cabbages, and other cruciferous 
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orops liable to the disease known as finger and toe/' The development of the 
supply of basic slag^ and its general use as a substitute for superphosphate in such 
cases, however, prevented th^ development of the production of basic superphosphate 
on anything like the scale which it might have assumed under other ciroumstances; 
but it is still produced by some of the leading fertiliser manufacturers, and by reason 
of its more ready availability is considered to possess, apart from the question of 
cost, advantages over basic slag of corresponding phosphatic content. 

Hughes joined the Society of Public Analysts at an early period of its history, 
and served on its Council from 1891 to 1894, though of recent years his attendance 
at the Society’s meetings had become irregular. He was also amongst the earliest 
Fellows of the Institute of Chemistry, on the Council of which he served from 1891 
to 1894 and from 1897 to 1900. 

He held the appointment of OflBcial Agricultural Analyst for the County of 
Hereford, and took an active interest in all matters relating to the administration of 
the Fertilisers and Feeding Stuffs Act. 

Beknabd Dyer. 
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ESTIMATION OF POTASSIUM IN PRESENCE OF SODIUM, 
MAGNESIUM, SULPHATES AND PHOSPHATES. 

By H. ATKINSON, B.A., A.I.C. 

{Bead at the Meeting^ May 4, 1921.) 

The method depends upon the relative solubilities of these salts, and the perchlorates 
of the metals, in methyl alcohol. Potassium perchlorate has a low solubility in this 
liquid, whilst the perchlorates, sulphates, and phosphates of magnesium and sodium 
have a sufficiently high solubility to make the separation possible. 

The procedure is as follows: The mixture of salts is evaporated in a 300-o.o. 
beaker with perchloric acid until fumes of the acid are evolved, and to ensure 
complete removal of hydrochloric acid, if present, the evaporation with perchloric 
acid is repeated; 100 c.c. of methyl alcohol are added, and the solution is 
maintained at the boiling-point, with occasional stirring, for one hour. It is then 
allowed to stand overnight, and filtered through a Gooch crucible, the transference 
and washing being effected with 50 c.c. of methyl alcohol acidified with perchloric 
acid in the ratio of 95 alcohol : 5 perchloric acid (sp. gr. 1*12), and finally with about 
20 c.c. of ethyl alcohol. 

A blank experiment was made with pure potassium perchlorate, and the loss due 
to the solution of the salt was 0*014 grm., but when other salts are present small 
quantities are held out of the solution by potasrium perchlorate, and the loss is 
thereby compensated to a certain extent. 

It is evident that so long as the quantities of the radicles named are well 
within the limits of their solubility the determination of potassium as perchlorate 
is possible. 
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The limit of solubility of these radicles was determined by taking an excess of a 
mixture of magnesium sulphate and sodium phosphate (about 3 grms. each) and, 
following the procedure already stated, evaporating off the alcohol from the filtrate, 
dissolving the residue in water, diluting the solution to 250 c.c., and determining the 
amounts of the different radicles in aliquot portions. 

The proportions in the total filtrate were: Magnesia (MgO), 0*228 grm.; 
sulphates (£[, 804 ), 0*54 grm.; and phosphates (P 1 O 5 ), 0*928 grm. 

The quantities of salts used in test experiments were: (a) 0*500 grm. potassium 
chloride, and 1 grm. sodium sulphate, Na,SO 4 l 0 H 2 O; and (b) 0*499 grm. 
potassium chloride, 0*6 grm. magnesium sulphate, MgS 047 H 20 ; and 1*1 grm. 
sodium dihydrogen phosphate, NaHjPO^. 

The weight of potassium perchlorate obtained in each experiment was 0*924 grm., 
corresponding to: (a) 99*4 per cent, potassium chloride, and (b) 99*6 per cent, 
potassium chloride. 

Pi’Bijc Health Lahouatouies, Gaiko. 

^ ^ ^ 

THE JOINT USE OF TWO INDICATORS IN THE TITRATION OF ACIDS 

AND BASES. 

By J. L. LIZIUS, B.Sc., A.I.C. 

(Read at the Meeting^ June 1, 1921.) 

It has been found that accurate titrations can be readily obtained, by the joint use 
of two indicators, where colour changes denote either the approach of the end-point 
or that the titration has been overshot. 

1 . Titrations where Phcnolphthalein is used as the Indicator. —One drop of 
phenolphthalein (0*5 per cent.) and 3 drops of thymolphthalein (0*04 per cent.) are 
added to the acid solution to be titrated. The end-point is denoted by a pink colour 
(P„ 8*3). On the addition of a further drop of ^ alkali, the solution becomes a violet 
colour, produced by the combination of the pink colour of phenolphthalein with the 
blue colour of thymolphthalein (P„ 10). Thus, if the end-point has been overshot 
by 1 drop of alkali, this will be denoted by a violet colour, and the correct titration 
can be obtained by back-titration with acid, 1 drop at a time until the colour of 
the solution changes from violet to pink. 

Similarly, in the titration of alkaline solution, when phenolphthalein is used as 
the indicator, it is advantageous to add thymolphthalein. The approach of the end¬ 
point is denoted by the colour change violet to pink, and the acid is then added 
1 drop at a time until the pink colour disappears. 

2. Titrations where Methyl-red is used as the Indicator, —One drop of methyl red 
(0*02 per cent.) and 3 drops of thymol-blue (0*04 per cent.) are added to the acid 
solution to be titrated. The end-point is denoted by an orange colour (P„ 6 ). On 
the addition of a drop of ^ alkali the solution becomes yellow, and a further drop 
of alkali produces a blue-green colour (P„ 9), due to the thymol-blue. 



356 


gakdner: the spectrometric examination of 


Thus, if the end-point has been overshot by 2 drops of ^ alkali, this will be 
denoted by a blue-green colour, and the correct titration can be obtained by back- 
titration with acid, 1 drop at a time, until the neutral orange tint is obtained. 
The methyl-red-thymol-blue combination is, however, more useful where alkaline 
solutions are to be treated with acid. The solution is blue, and as the end-point 
is approached, the colour changes from blue to green. Another drop of ^ acid 
causes a colour change, green to yellow, and one more drop of acid is required to 
obtain the neutral orange tint. 

It was found that the addition of 3 drops of the auxiliary indicators had no 
effect whatever on the titration values. 

Analytical and Reseauch Department, 

Allen and Hanburys, Ltd. 


4. 

THE SPECTROMETRIC EXAMINATION OF CERTAIN FIXED OILS AS A 

MEANS OF IDENTIFICATION. 

By HERMANN C. T. GARDNER. 

{Read at the Meeting^ June 1, 1921.) 

In view of the conflicting statements made by Allen {Comm. Organic Analysing Third 
Edition, IL, p. 26), by Lewkowitsch (Chemical Analysis of Oils, etc.y Second Edition, 
p. 113), and by Doumer and Thibaut (Corj^s Gras Industrielles), it is obvious that 
any spectroscopic examination of any fixed oil exhibiting absorption bands is 
untrustworthy if reliance be placed upon the presence, or absence, of such phenomena 
for diagnostic purposes; and, as several fixed oils do not yield any absorption bands 
at all, simple spectroscopic examination alone would appear practically valueless as 
a means of identification. From what has been accomplished so far the only use of 
the spectroscope would seem to be for the purpose of placing an oil in a particular 
class—a waste of time so far as analytical procedure is concerned. 

The observations recorded from my investigations are not proffered as conclusive, 
as, obviously, repeated examinations of similar oils from dissimilar sources are 
requisite before a table of definite limits of absorption or the ranges of visibility of 
the spectra of fixed oils could be accepted as infallible. Such a table, if free from 
error, would doubtless assist in the speedy identification of a fixed oil because it 
would prove discriminative. 

With the foregoing reservation, my observations tend to show that dissimilar 
oils exhibit dissimilar limits of visibility under similar conditions, whilst oils of the 
same kind show practically identical spectra as regards length—that is, in the 
extent of the visibility of their spectra—sunder like conditions. Herein lies the true 
value of Allen’s remark, that ** no oils of animal origin give definite absorption bands^ 
the spectrum being merely obscured at the more refrangible end.” 

Method. —The instrument used was a Browning’s Student’s Spectroscope fitted 
with a l^inch dense prism and provided with an arc of 100° divided into thirds of 
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a degree, having a vernier and lens, thus permitting angular measurements of the 
position of the axis of the telesoope to be made. 

The readings were taken of such angular measurements by bringing the telescope 
into such a position that one of the cross wires in the eye-piece, when in a vertical 
position, coincided with the extreme edge of the visible spectrum, so that on one 
side was the barely visible limit of the spectrum and on the other obscurity; or in 
the case of an absorption band, when the band was sufficiently wide to be con¬ 
veniently measured, by bringing the wire into coincidence with the extreme edges 
of the band alternately. If the bands were not of such a breadth as to permit of 
this, the wire was brought into apparent superimposition; in each instance the 
reading on the scale of the arc was noted. 

Measured in this manner, the length of the visible spectrum of white light was 
found to occupy a segment of the arc, beginning at the red end at 43^ and ending 
at the violet at 47-6°. The range of the spectrum was thus 4*6®. The position 
of the sodium, or D line, was experimentally ascertained to be precisely at 44*3°, 
corresponding to division 50 on Bunsen’s scale. 

The apparatus consisted of dull black metal troughs of various lengths (usually 
3 or 6 inches), having a window of clear white glass at either end. The window 
intended for use near the slit of the spectroscope was surrounded by a collar into 
which the collimator-tube of the instrument could be inserted, and on the end of the 
trough, remote from the spectroscope, a box-like attachment was constructed to 
receive the source of light. 

The trough was filled with the particular oil at 30® C. to 40® C., and covered 
with a dull black lid, and the spectroscope placed in position after the small reflecting 
prism had been swung aside. From the opposite end a beam of light was transmitted 
through the oil from a metallic filamented i-watt electric bulb of the gas-filled type 
(50 c.p.), and the slit of the spectroscope was suitably adjusted. As the observations 
were made in daylight the prism of the instrument was covered with a black cloth. 

Diagrams of spectra made from the results obtained have shown that both the 
limits of visibility and the width of an absorption band, and in some measure its 
intensity, bear a relation to the horizontal thickness of the oil through which white 
light is transmitted. 

In practice, some difficulty arises in precisely determining the edge of an absorp¬ 
tion band, because the absorption becomes less towards the edge, which is therefore 
not sharply defined, but shaded off to a limit at which absorption is not detectable. 
Small differences due to this cause, however, are not so great as the differences, in 
most instances, of the extent of visibility of the spectra of oils of different nature 
which I have examined. 

It would thus appear to be of no use merely to state the width of any absorption 
bands appearing in the spectrum of an oil, and if the breadth of a band be measured 
it should be connoted with the thickness of oil through which the light passes before 
entering the spectroscope. In view, however, of the untrustworthy evidence afforded 
by such bands too much reliance should not be placed either on their width or their 
presence or absence. 

Homogeneous Light. —The effect of passing light as nearly as possible homo- 
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geneous through the various oils was tried by interposing a red glass screen between 
the source of white light and the oil. 

The visibility of the spectrum given by the screen itself ranged from 43*5° in the 
red to 44*3® in the yellow. It thus filtered out the whole of the violet, iudigo, blue, 
green, and most of the yellow rays from white light, and permitted light very nearly 
homogeneous to penetrate the oil. 

As was probably to be expected, in the case of those oils the spectra of which 
exceeded in visibility the spectrum of the screen, the spectrum obtained was that of 
the screen only. 

Similarly, in the case of a mixture of two different oils yielding spectra with 
visibilitieB differing in extent, the spectrum observed when white light is passed 
through the mixture is (excluding any absorption bands due to chromogenetic causes 
in either oil) that of the oil giving the spectrum of the less extensive visibility, pro¬ 
vided the limits of visibility at both ends come within the limits of visibility of the 
spectrum from the oil giving the more extended spectrum. Whether this holds good 
for an admixture of a very small amount of one oil with another remains yet to be 
determined. 

SpECTIIOMETRK; CnARACTElUSTICf^. 


Three Inches of Oil used. i Six Inches of Oil used. 

Oil. 


Almond . 

Arachis . 

Castor (East Indian) 


Coconut . 

Colza (2 inches of oil) 

Cotton seed (English 
refined) 

Linseed, raw. 

Linseed, boiled 
Neatsfoot . 


Olive ... 
Sesame 


Conclusion. —^From the experimental data obtained it seems evident that care* 
ful spectrometric observations afford a quick and ready means of identifying a fixed 
oil, at any rate in the case of those specified. 

The above table indicates the spectrometric characteristics of the oils examined, 


Visibility of 
Spectrum in 
the Red ends 

ttt— 


Visil.ility of ; Api-roxi- 1 Api-ioxi- 

Spectrum in I mate L 3^“; , ate 

the Blneende ’ Extent of w" <'f 

at- i Vieihilily. i Vieil.ilitv. 


43° 
43-3° 
Slightly 
varies 
about 43*2' 
43-28° 
43-3° 

43° 

Slight 

43-3° 

43-3° 


Nil 

43-16° 


47-3° 

46-6° 

45 to 45-3° 


47-3° 

44-6° 


46-6° 



46-3° 

45-6° 



43° 47° 4° 

43-6° 45-3° 1-7° 

Six inches not suitable for 
examination 

43-3° I 46-6° j 3-3° 

Six inches not suitable for 
examination 
43° : 45-6° 2-6° 


Slight 

43° 

43-6° 


4316° 

43-3° 


44-6° 

44-3° 

44-34° 


45-16° 

45° 


1 - 6 ° 
1-3° 
About 
0-74, 
under l*^ 
2 ° 

1-7° 
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from which it will be noticed the variations in the extent of visibility are most 
marked at the blue end of the spectrum, the limits of visibility at the red end not 
greatly varying. 

It will also be seen that the lengths of the visible spectra are mostly different. 

Discussion. 

Mr. H. C. Reynard said he would like Mr. Gardner to give some idea of the 
effect of the age of the seed from which the oil is extracted on the absorption 
spectrum, as there seemed to be more difference in the absorption spectrum of 
American “ butter oil,** prepared from fresh cottonseed, than in that of oil from the 
kind of seed we are accustomed to get in England. He considered that no amount 
of refining would give oil, from the latter seed, of so good a colour as the American 
oil. He feared that as a means of diagnosis of oil the method described by the author 
was likely to be too much affected by the method of refining and the source of the 
oil, although, judging by the amount of data given in the paper, probably the writer 
had already studied this question. 

Mr. Bolton said that, while he was not impressed by spectrometric methods as 
an analyBt*s weapon, the readings might prove useful as a manufacturer’s method of 
sorting oils. The data given, however, were most valuable. 

Mr. Chapman asked for information as to what the absorption spectrum was 
really due. Ha inquired if certain constants were peculiar to certain oils, in which 
case the test might become of diagnostic value—apart from the other colour, which 
was, to some extent, accidental. He wondered if the speaker had examined tung oil. 

Mr. Gardner, in his reply, said that Mr. Reynard’s point was, perhaps, the weak¬ 
ness of the method. A good deal of cottonseed oil was obtainable from India, the 
examples dealt with in the paper, however, being imported English refined oils. 
Undoubtedly the process of refining removed the chromogenetio principle, and 
colouring matters were rather a cause of absorption bands than otherwise. The 
colour which remained in the oil was dependent on clarifying, as would be realised on 
comparison with the figures given (in the charts) for neatsfoot oil. The absorption 
spectrum bore no relation to the constituents of the oil. 


^ ^ 4* ^ 

THE SEPARATION OF ALUMINIUM FROM BERYLLIUM.—PART 1. 

By HUBERT T. S. BRITTON, B.So., P.I.C. 

Judging from the number and variety of methods of separation of aluminium from 
beryllium described in the literature, it may be inferred that the problem has been 
the source of much difiiculty. The bulkiness and gelatinous nature of both the 
aluminium and beryllium hydroxide precipitates render the methods involving them 
extremely difficult to make quantitative on account of the property possessed by each 
to adsorb substances from solution. 
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The following is an epitome of the methods which have been described : 

1. Digestion of hydroxides with a concentrated solution of ammonium carbonate^ 
causing beryllium hydroxide to pass into solution. (Vauquelin, Ann, Chim, Phys,^ 
1798, 26, 155.) 

2. Treating aluminium and beryllium hydroxides with a saturated solution of 
ammonium chloride and boiling until all free ammonia gas has been liberated, 
beryllium hydroxide alone becoming soluble. (Berzelius vide H. Rose. Handbuch 
der Analytischen Chemie, 1851, II., 61.) 

3. Decomposition of either sodium or potassium hydroxide solutions of 
beryllium hydroxide when diluted and boiled for a short time. (Gmelin, Pogg, 
Annalen^ 1840, 60, 175.) 

4. Solubility of both beryllium and aluminium hydroxides in either sulphurous 
acid or in a concentrated solution of ammonium hydroxide saturated with sulphur 
dioxide. When the solution is boiled to expel sulphur dioxide aluminium hydroxide is 
precipitated. (Berthier, Ann. Chim. Phys,, 1843, [iii.], 7, 74.) A similar method has 
been described substituting a solution of sodium thiosulphate, being an adaptation 
of Chancers method of estimating aluminium. (Comjptes rend., 1858, 46, 987.) 

5. Precipitation of aluminium as basic sulphate by addition of zinc to a 
solution in sulphuric acid. (Debray, Ami. Chim. Phys., 1855, [iii.], 44, 1.) This 
method was claimed by Scheffer (loc. cit., 1859, [iii.], 56, 112) to be satisfactory, 
though the digestion with zinc required from two to three days. 

6 . A method was described by Gibbs in 1864 {SUL Amer. J. ScL, 37, 356), in 
which the oxides were fused with potassium hydrogen duoride. The fused mass 
was treated with boiling water containing a little hydrofluoric acid to extract the 
beryllium as a double fluoride, which crystallized out on cooling. 

7 Bossier {Zeiisch. anal. Chem., 1878, 17, 148) was able to precipitate beryllium 
as a double ammonium phosphate by the addition of ammonium phosphate in 
presence of citric acid, but only when the quantity of aluminium present was small. 

8 . Vincent {Bull. Soc. Chim., 1880, 33,157) stated that the salts of beryllium were 
insoluble in excess of dimethylamine due to the precipitation of beryllium hydroxide, 
whereas aluminium hydroxide was soluble. CJ. Benz {Ber., 1903, 36, 275) applied 
this fact, and also showed that beryllium hydroxide was precipitated by either 
methylamine or mono- or di-ethylamine. He gave satisfactory data obtained from an 
ethylamine separation. 

9. Haven’s method {Chem. News., 1897, 76, 111) depends upon the insolubility 
of AlCljOHjjO in concentrated hydrochloric acid and ether, saturated with hydro¬ 
chloric acid gas. 

10. Solubility of basic beryllium acetate in chloroform. (Haber and Van 
Oordt, Zeitsch. anorg. Chem., 1903, 40, 465.) 

11. Hart {J, Amer. Chem. Soc., 1895, 17, 604) suggested the use of a strong 
solution of sodium carbonate, which precipitated the tr.ajor portion of the aluminium 
hydroxide. This method was later modified by Parsons and Barnes {loc. cit., 1906, 
28, 1589), who recommended boiling for a half minute with a 10 per cent, solution 
of sodium bicarbonate. 

12. Fusion of BeO and AI 2 O 3 with excess of sodium carbonate for two or three 



BRITTON : THE SEPARATION OP ALUMINIUM FROM BERYLLIUM 361 


hours, and then extracting the sodium aluminate with water, beryllium oxide 
remaining unattacked. (Wiinder and Wenger, Zeitsch. anal, Chem.j 1912, 61, 470-3.) 

13. Method depending upon the volatility of basic beryllium acetate, which 
Kling and Gelin {Bull, Soc. Ghim,y 1914,16, 205) state can be carried out by distilling 
the basic acetate of beryllium under reduced pressure, 19 mm. in a current of acetic 
acid between 160® and 170® C. for four hours, and then for another hour at 250® 0. 
Results within 2 per cent. 

Of these, methods Nos. 1, 2, 3, 4,11 depend upon the peculiarity possessed by 
beryllium of forming soluble basic salts. This may be explained by the work of 
Hildebrand (/. Amer. Ghevi. Soc., 1913, 35, 864), who found that the hydrogen ion 
concentration necessary to precipitate aluminium and beryllium hydroxides by 
means of sodium hydroxide, differed only by a small amount—viz., about 10“ ^ and 
10”^ respectively. Hence, methods of separation depending upon this difference— 
fi.f/., using a solution of sodium thiosulphate, giving hydrogen ions by hydrolysis—will 
not be likely to be very satisfactory. 

It therefore seemed that in the separations depending upon the formation of 
soluble basic salts of beryllium, sufficient amounts of the reagents must be taken to 
maintain the necessary hydrogen ion concentration to keep the beryllium hydroxide in 
solution ; in other words, there must be limits of solubility of beryllium hydroxide in 
solutions of reagents for definite temperatures and concentrations. Such limits have 
been found in the case of ammonium carbonate, sodium carbonate, and bicarbonate. 
Knowing the amount of beryllia which a reagent can hold in solution and in which 
aluminium hydroxide is insoluble, then it would appear at first sight that a method 
had been found to give a complete separation, if a sufficient quantity of the reagent 
had been employed. If only the phenomenon of “ sorption ” by colloidal precipitates 
could bo eliminated or reduced to a minimum, the above methods might be useful. 

On account of this, it was thought much more desirable to try to find the 
conditions necessary for obtaining a quantitative separation of beryllium hydroxide 
in the form which can be easily washed. The precipitate of beryllium hydroxide 
obtained by boiling dilute sodium or potassium hydroxide solutions was found to be 
granular, and when examined microscopically was seen to be composed of small 
particles, perhaps crystalline, of a little over Ifi in diameter. In this form it could 
be completely washed, and as was proved by Van Bemmelen Die Absorption,” 
Gesammelte Abhandlungen ilher Kolloide und Ahsor^ption^ 1910, 97) does not adsorb 
substances from solution. 

This method has been investigated by several workers. Vauquelin in 1798 
{Ann, Ghim, Phys., 26, 155) first noticed that alkalis dissolved beryllium hydroxide, 
which was again thrown down on boiling. Gmelin {Pogg, Annalen, 1840, 60,175) found 
that, if the alkali solution was not too dilute, the deposition of beryllium hydroxide, 
after boiling from fifteen to twenty minutes, was complete. Similar conclusions 
were drawn by Schaffgotsch {Pogg, Annalen, 1840, 60, 183), who also stated that the 
precipitate was an insoluble salt of potassium, from which the potassium could be 
removed by washing, rendering the precipitate once again soluble. Weeren {Pogg, 
Annalen, 1854, 92, 91), Hofmeister {J. prakt, Ghent,, 1859, 76, 3), and Joy {Sill, 
Amer, J, Sci,, 1863, 36, 83-91), all obtained unsatisfactory results. Penfield and 
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Hfikrper (ilmer. /. Sci.y 1886, [iii.], 32, 110 ) found the method, using sodium 
hydroxide, to give a good separation when the liquid was boiled for an hour at a 
dilution of 800 c.c., glass vessels being as suitable as those of platinum. The method 
was considered best by Zimmermann in 1887 (Diss., Berlin; Zeitsch, anal, Ghem., 
1888, 27, 61-63), who stated that quantitative results were only obtainable from 
potassium hydroxide solutions when boiled for fifteen to twenty minutes in a 
platinum basin, the dilution for 0*3 grm. BeO not being allowed to exceed 300 c.c. 
Haber and Van Oordt {Zeitsch. anorg, Chem,, 1904, 38, 377) studied the process from 
the point of view of the solubility of the “ crystalline hydroxide in various concen¬ 
trations of sodium hydroxide solution. Some correct separations were obtained by 
Wiinder and Ch61adz6 in 1911 (Ann. Chim. analyt,, 16, 205), though in the one case 
where they did not obtain an accurate separation they attributed it to not having 
used sufficient potassium hydroxide to keep the aluminium hydroxide in solution. 
They obtained, however, in other instances correct separations when employing 
less alkali. 

This method has proved satisfactory in the hands of several workers, but others 
have tried it without success. Their failure was probably due to their having 
employed too much alkali to redissolve the hydroxides or to having unduly prolonged 
the boiling. An effort has been made to establish the conditions necessary to give 
correct separations, which will now be described. 

Experimental Part. 

Pure beryllium sulphate (BeS 04 . 4 H 20 ) was obtained by treating connnercial 
beryllium nitrate with excess of fairly concentrated sulphuric acid, heating until 
basic sulphate had dissolved, and then crystallising the salt by pouring the solution 
into alcohol. The crystals were washed with alcohol and recrystallised from an 
aqueous solution. An analysis of the beryllium sulphate gave BeO = 14-10 per 
cent.; 803 = 45-21 per cent. Calculated as BeS 04 . 4 H 20 , BeO = 14*16 per cent.; 
SO 3 = 45*17 per cent. 

An exact 0-5 N beryllium sulphate solution and a number of sodium hydroxide 
solutions, of normalities varying from 0*1 N to G-5 N, were made up. Ten c.c. of 
0*5N beryllium sulphate solution were placed in a beaker, and just sufficient sodium 
hydroxide solution was run in, drop by drop, to redissolve the precipitated hydroxide, 
this being indicated by the disappearance of opalescence. The solutions were then 
diluted to 500-600 c.c. and boiled for forty minutes, the volumes being maintained 
by occasionally adding water, after which the beryllium hydroxide was immediately 
filtered off by suction, and washed until no colour was obtained on dropping 
phenolphthalein on the precipitates. The precipitates were ignited and weighed, 
and the filtrates tested for presence of beryllium by acidifying with hydrochloric 
acid and adding ammonium chloride and ammonium hydroxide. The results given on 
p. 363 were obtained: 

In the cases Nos. 1 to 6 the depositions were quantitative. A slight amount of 
beryllium hydroxide remained in solution in No. 8 . A solution of 10 c.c. 0-5 N.BeS 04 
and 41*1 c.c. 10 N.NaOH was diluted and boiled, in order to find what deposition 
was obtained when the ratio of NaOH to BeO was between 8*56 to 1 and 19*76 to 1 
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(c/. Exp. No. 7). The deposition of beryllium hydroxide produced was quantitative; 
an unweighable precipitate was formed on acidifying the filtrate with hydrochloric 
acid, adding ammonium chloride and ammonium hydroxide, and allowing the liquid 
to stand for some time. 


Table I. 


10 c.c. of 0*5 N-BeS04 rH 2-5 millimols BeS04. 




NumberofC.c. NaOH 

Millimols NaOH re- ' 

1 

1 

Mols. NaOH 

No. 

NaOII Solu- 

required to Precipi- 

quired to keep 

Total Volume t 

tion used. 

tate He (OH)., aud 

2*5 Millimols Be(OH)., i 

of Mixture. 

Alois. lle(OH )2 


1 

Re-dissolve it. 

i 

in Solution. 

1 ; 

1 



1 

i ' 

C.c. j 


1 

6-51 N ! 

1 2*4 

10-6 : 

12-4 

4-24 

2 

4-0 N 1 

i 3-9 

I 10-6 

13-9 

4-24 

3 

2-84 N 

6*0 

11-9 ' 

16-0 1 

4-76 

4 

2-0 N 

8*5 

! 12-0 

18-5 ! 

4-80 

5 

1-25 N ^ 

14-85 

13-6 

24-85 1 

5-44 

6 

1-0 N i 

26-4 i 

21-4 

36-4 1 

8-56 

7 

— i 

— 1 

39-1 

- i 

15-6 

vS 

0-113 N i 

500 (approx.) 1 

49-4 

510-0 ; 

19-76 


i 


From Table I. it will be observed that the amount of sodium hydroxide 
required when dilute solutions are used is much greater than for more concentrated 
solutions of sodium hydroxide. Hence the use of a concentrated sodium hydroxide 
solution is desirable in order to keep the ratio NaOH/BeO less than 15/1, so that 
complete deposition will ensue. 

The amount of sodium hydroxide required to keep aluminium hydroxide in 
solution was investigated, and fortunately the quantity required was small. 

A 0*5 N-aluminium sulphate solution was made up, pure aluminium sulphate 
being used. Fifty c.c. of 0*5 N-aluminium sulphate were placed in a beaker and 
sodium hydroxide solution run in until complete re-solution was just obtained. 


Table II. 

Results ; Calculated for 10 c.c. 0'5 N'Al2(S04)3 - 1-G7 millimols Al(OH)j. 


No. 

NaOH used. 

Number of C.c. of NaOII 
require(,l to Precipitate 
and Re-dissolve Al(OH) 3 . 

Millimols NaOH re¬ 
quired to Dissolve 
Precipitated Al(OH);,. 

Mols. NaOH.^ 
MoIsTaROH) ’ 

1 

1-0 N 

i 6-90 i 

1-90 

1-14 

2 ; 

6-51 N 

! 1-05 ■ 

1-84 

1-10 

3 i 

5-88 N 

1-17 1 

1-88 

1-12 


The amount of sodium hydroxide required is, therefore, only slightly more than 
that required for the quantitative formation of NaA102 (^/* Heyrovsky, /. Chem. 
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Soc., 1920,117, 1018). Solutions of aluminium hydroxide (0*4259 grms. AlgOj) in 
the minimum amount of sodium hydroxide were diluted in one case to 400 c.c., in 
another to 600 o.o., and in a third to 800 c.c. These were boiled, but in no instance 
did any deposition of aluminium hydroxide occur in less than two hours, the largest 
amount being from the 800 c.c. dilution, which amounted to about 4 per cent, after 
three hours. Diluted solutions were allowed to stand overnight, and in each case 
slight depositions were observed. 

It has been noticed that when decomposition of the aluminate solution begins, 
causing a deposit (in what has been described as the crystalline form) on the walls 
of the beaker, the decomposition thereafter becomes more rapid. Slade and Polack 
{Trans. Faraday Soc.y 1914, 10, 150) also noticed that the deposition on surfaces 
such as platinum, being rougher than glass, took place somewhat more quickly. It is 
therefore conceivable that there may be a chance of aluminium hydroxide depositing 
more quickly than usual on glass, on the deposited beryllium hydroxide if allowed to 
accumulate on the side of the beaker. In one separation, in which boiling had been 
continued for an hour, a slight quantity of alumina was deposited with the beryllium 
hydroxide, comprising about 2 per cent, of the total precipitate. This happened to 
be a case where beryllium hydroxide had been allowed to deposit somewhat heavily 
on the beaker, especially round the edge of the surface of the solution. 

The amounts deposited during forty minutes' boiling in a dilution of 500 c.c. 
have proved negligible, as the following results of separations show: 


Table III. 


To. 1 

Grms. BeO. 

Grms. Al.jO;{. 

Total NaOH ic<.[uired for Pre¬ 
cipitation and Ro-solution. 


Taken. 

P'ound. 

Taken. 

Found. 

1 

c.c. 

Normal. 

1 

0-2067 

0-2065 

0-0600 

0-0603 

9-75 

5-88 

2 

0-1255 

0-1258 

0-1703 

0-1700 1 

7-45 

6-51 

3 

0-1255 

0-1259 

0-4207 

0-4210 1 

11-40 

6-51 

4 

0-0665 

0-0665 

0-2491 

0-2490 i 

7-05 

5-88 

6 

0-0653 

0-0658 

0-2557 

0-2550 1 

6-90 

5-88 

6 

0-0262 

0-0263 

0-2552 

0-2554 i 

5-80 

5-88 

7 

0-0137 

1 

0-0135 

. 0-2547 

0-2550 

4-95 

5-88 


These mixtures were made up by taking weighed amounts of pure beryllium 
sulphate and aluminium sulphate. They were dissolved in about 30 c.c. of distilled 
water, and a concentrated solution of sodium hydroxide added in just sufficient 
quantity to cause re-solution of the precipitated hydroxides. The clear solution was 
then diluted to approximately 500 c.c. and boiled for forty minutes, the volume being 
kept constant. The precipitate was filtered off and washed until free from sodium 
hydroxide, and finally ignited and weighed. 

After the removal of the beryllium hydroxide, the filtrate and washings were in 
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each case boiled for about half an hour to ascertain whether either the deposition of 
beryllium hydroxide appeared complete, or if the aluminate solution began to 
decompose. In every separation there was no deposition, proving that there is a 
distinct break between the total decomposition of the beryllate solution and the 
beginning of decomposition of the aluminate solution. 

The aluminium oxide was estimated by acidifying the solution with hydrochloric 
acid and precipitating the aluminium with ammonium chloride and ammonium 
hydroxide. The aluminium hydroxide precipitate was freed from any adsorbed 
sodium chloride by igniting the unwashed precipitate in a platinum crucible and 
extracting it with water containing ammonium chloride and ammonium hydroxide. 
When washed, the precipitate was ignited and estimated. 

From the data given it will be seen that the use of the method is quite general, 
no matter what ratio of beryllium to aluminium may be present. It was feared that 
the method would not be satisfactory when the amount of alumina present was great 
as compared with the amount of beryllia, on account of the amount of sodium 
hydroxide that might be necessary. The following table is interesting, inasmuch as 
it shows that the amounts of sodium hydroxide required in the foregoing analyses to 
get the beryllium hydroxide into solution, after having deducted the amount of 
sodium hydroxide required by the formula NaAlO^, all lie within the amounts given 
in the preliminary experiments. In the analysis of mixture No. 7, where the 
amount of BeO is small and that of AI2O3 is large, it so happens that the ratio of 
mols. NaOH to mols. BeO is as 14*8 to 1, and therefore just falls within the limits 
for the quantitative decomposition of beryllate solutions. 

Table IV. 


Millimols. 

Mols. NaOH 
Mols. Be(OH) 2 ' 

NaOH re¬ 
quired for 
Precipitation 
and Re-solu¬ 
tion. 

Bo(OH),,. 

i 

i 

ai(oh)3. ; 

i 

t 

i NaOH to 
Dissolve 
both 

Hydroxides. 

i 

NaOH con¬ 
verted into 
NaAlOa. 

1 NaOH re¬ 
quired to keep 
He(OH )2 in 
Solution. 

67*33 

8*24 

1-17 

37-33 

1-17 

36-16 

4-4 

48-50 

5-00 

3-33 

-28-50 

3-33 

25-17 

5-0 

74*21 

500 

8-23 

39-51 

8*23 

31-28 

6-3 

41*45 

2-65 

4-88 

21-52 

4*88 

16-64 

6-3 

40*57 

2-60 

5-00 

20-35 

5*00 

15-35 

5-9 

34*10 

104 

4-99 

17-04 

4*99 

12-05 

11-6 

29*11 

0-546 

4-98 

13-07 

4*98 

8-09 

14-8 


Conclusions. 

The conditions necessary to render quantitative the method of separation of 
aluminium from beryllium, depending upon the hydrolytic decomposition of beryllate 
solutions, have been investigated. They are ; 1. Solutions which contain not more 
than about 0*3 grms. of BeO and 0*4 grms. of Al^O, should be evaporated to about 
25 c.c., and brought to the temperature of the room, after which a concentrated 
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NOTES 


solution of sodium hydroxide—6 N-NaOH—is cautiously added until tho 
precipitated hydroxides are just dissolved. [N.B.—Addition of too much sodium 
hydroxide will produce a slower and incomplete deposition of beryllium hydroxide.] 

2. A suitable dilution to produce a complete deposition of beryllium hydroxide 
after forty minutes' boiling is 500 o.c. Prolonged boiling may cause the deposition 
of some aluminium hydroxide. 

3. The beryllium hydroxide must be filtered from the boiling solution immedi¬ 
ately, as the aluminate solution, if allowed to stand for any length of time,, 
will slowly decompose; and, further, there is a tendency for a little beryllium 
hydroxide to re-dissolve. 

The author desires to express his thanks to Professor A. J. Allmand for the^ 
interest he has taken in this work. 


UnIVEKSITY of L(»N1)()N, 
Kino’s Golleoe. 
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NOTES. 

The Editor desires to point out that the pages of the Journal arc open for the inclvMon 
of short notes dealing with analytical practice and kindred 7naUers. Such notes 
are submitted to the Publication Cofnmittee in the usual ^nanner, 

THE COMPOSITION OF LOCUST BEAN SEEDS. 

Smetham (J. Boy. Lancs. Agr. Soc., 1909) gives three analyses of locust beans, 
and, from the composition of these samples, it is to be presumed that the whole bean 
is included ; there is, however, on the market a product of locust beans, the analyses 
of which differ materially from those recorded by Smetham, as will be seen from the 
following percentage figures: 





A. 

B. 

c. 

Water . 



13-2 

12-3 

12*4 

Oil. 



1*8 

0-8 

1-4 

Proteins . 


*. • « « • 

14-6 

7*1 

23-0 

Carbohydrates 



58-6 

75-0 

45-2 

Fibre . 



9-0 

3-3 

13-4 

Mineral matter ... 



2-8 

1-5 

4-6 




100-0 

100-0 

100-0 

Food units 

... 

. 

100 

95 

106 


A is the whole kernel; B is the split kernel, from which the husk has been 
removed; and C is the “ refuse ” left after the removal of B. There is no question 
that these are anything but the genuine product of the locust bean, and are sold as. 
such for feeding cattle. 

T. K. Hodgson. 

84, John Dalton Street, 

Manchester. 
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NOTE ON COLOURING OF THE MICROSCOPE FIELD. 

It frequently happens in the examination of crystals— e,g.y sugar in foodstuffs— 
mounted in the ordinary colourless media (cedar-wood oil) that a clear definition is 
not obtained. If, however, the microscope field be coloured with a suitable colouring 
matter which does not stain the crystals, a much sharper contrast between the 
colourless crystal and the surrounding field is obtained. As a result the shape and 
size of the crystal can be more clearly seen. 

In practice it is found that the deep red oil obtained by an oil extraction of 
alkanet root gives the best results, and the method is particularly applicable to the 
measurement of the size of sugar crystals in products where other bodies than sugar 
are present. 

The method of application is exactly the same as with other mounting media, 
the cover-glass being pressed well down without crushing the crystals. 

The oil is readily obtained by extracting (in the cold) 100 grms, of finely ground 
dried alkanet root with about 200 c.c. of cotton-seed or cedar-wood oil for two days, 
with occasional stirring, and then filtering the extract through two filter papers on a 
Biichner filter. A further extraction of tl^ ground root with another 100 c.c. of oil, 
and the addition of the filtrate from this to the first filtrate, gives a red-coloured oil 
of suitable intensity of colour. Other oil-soluble dyes may be used in place of the 
above, but alkanet is found very satisfactory. Also, cotton-seed oil is preferable to 
cedar-wood oil, as in the case of the latter the colour rapidly fades. 

The method should be applicable to the examination of any colourless crystals 
insoluble in the oil. 

R. J. Phillips. 

Resea iicn Lauo fi atoi:v. 

Mes.srs, Caduury Bros., Ltd. 


^ ^ ^ ^ 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Detection of Manioc and Rice Flours. L. Desvergnes. {Ann. Chim. Anal, 
1921, 3, 205 206.) Ten grms. of the flour are heated in a 200-c.c. flask beneath a 
reflux condenser for five minutes with 45 c.c. of alcohol (95 per cent.) and 5 c.c. 
of hydrochloric acid (22 per cent.); the liquid is cooled and filtered, and the colour 
observed. The following results were obtained with various flours: Oat, straw- 
yellow colour; wheat, clear rose-yellow tint; maize (yellow), bright yellow colour; 
manioc, cherry-red colour; barley, clear straw-yellow tint; rice, deep rose colour; 
rye, yellowish rose colour. With a mixture of pure wheat flour with 10 per cent, 
of manioc a rosy tint was obtained, but with a mixture of wheat-oflal and manioc 
the strong yellow-brown colour produced by the wheat-offal masked the rose tint. 
This difliculty was obviated by adding 50 parts of petroleum spirit and 25 parts 
of water per 100 parts of the alcoholic solution ; the upper layer of petroleum spirit 
then became yellow-brown, and the lower layer (dilute alcohol) a more or less 
pronounced rose colour. E. G. P. 
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ABSTRACTS OF CHEMICAL PAPERS 


Use of Indicators to Determine the Reaction of Whey. Y. Okuda and 
H. F. Zoller. (/. Ind. Eng. Chem., 1921, 13, 517.) MethyLred cannot be relied 
upon to give an accurate indication of the reaction of whey in the region of Ph 4 
to 5*3, and it is doubtful if any indicator which covers this region could be employed 
because of the great protein error, W. P. S. 

Estimation of Dextrose, Lsevulose, Sucrose and Dextrin in Admixture. 
A. Behre. {Zeitsch. Untersv^h. Nahr. Gemissm., 1921, 41, 226-230.) When a 
mixture of the sugars is treated with an excess of iodine and sodium hydroxide 
solutions, as in the method proposed by Willstatter and Schudel (Analyst, 1918, 
43, 416), the dextrose alone is oxidised to gluconic acid, whilst the other sugars are 
not affected; the amount of iodine required for the oxidation is a direct measure 
of the quantity of dextrose present. If the estimation be repeated after the mixture 
of sugars has been inverted by heating with hydrochloric acid under the usual 
conditions, the additional quantity of dextrose found is that derived from the sucrose, 
and the amount of this sugar is thus ascertained. To estimate the Icevulose, the 
solution remaining after the oxidation of the dextrose with iodine is treated with 
lead acetate to precipitate iodides and gluconic acid, and the quantity of Ucvulose 
then found by determining the cupric-reducing value of the solution. The method 
may be applied to the estimation of dextrose and dextrin in commercial starch syrup; 
the increased amount of dextrose found after the sample has been inverted by heating 
for three hours with hydrochloric acid is that formed by the hydrolysis of the 
dextrin. If Isevulose be also present, it is decomposed by the prolonged acid 
treatment, and it is necessary to remove the products of decomposition by means 
of lead acetate before the dextrose is estimated iodimetrically. W. P. S. 

Polarimetric Estimation of Mannitol. M. J. Badreau. (/. Pharm. Chim., 
1921, 24, 12-19.) The slight negative rotation of mannitol in aqueous solution is 
changed to a pronounced positive rotation by the action of arsenious acid in alkaline 
solution. The value increases with the quantity of arsenious acid, and has a 

As O 

maximum of ajj= +46° 63' when the ratio-® ® , ^17*5. For the estimation 

mannitol 

of mannitol in solution, 20 c.c. are treated with 30 c.c. of a solution containing 
198 grms. of AS2O3 and 132*5 grms. of Na2C03 per litre, and the mixture is filtered 
and polarised. The amount of mannitol in the 20 c.c. is then obtained by the 
aV 

formula where ai3 = 46° 53'; a is the observed rotation, F==50, and L = length 

of the tube in dcm. Should the 20 c.c. contain more thap 0*339 grm. of mannitol, 
the original solution must be diluted and examined afresh so that the ratio 
of A8 j 03 to mannitol may be not less than 17*5 : 1. The temperature should 
be between 16° and 21° C. Alcohol interferes with the estimation and must be 
removed. Glycerol diminishes the action of the arsenic, but may be neglected, 
provided that the weight of glycerol in the volume of liquid examined does not 
exceed the weight of arsenious acid added. If an unknown quantity of glycerol be 
present, its effect may be eliminated by polarimetrically examining the solution at 
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successively increased dilutions, when the amount of mannitol indicated will 
increase to a maximum and constant value which is the true content. Mannitol 
cannot be estimated by the polarimeter in the presence of the following “ poly-ols,’* 
which are acted upon by arsenic: Quercitol, d- and Z-inositol, erythritol, d- and 
Z-arabinol, hexols and heptols ; but aldoses, ketoses, saccharoses, and polysacoharoses 
are unatlected, and so do not interfere with the estimation. Tartaric and malic acids 
are acted upon, and must be removed by lead acetate and subsequent treatment 
‘with hydrogen sulphide. Mixtures containing optically active substances and 
mannitol may be analysed by diluting one portion with water and another with the 
arsenical solution ; the above formula is then applied to the difference between the 
polarimetor readings, which gives the rotation due to mannitol under the influence 
of arsenic. This procedure is applied to the estimation of mannitol in manna. 
For the estimation in manna wine, the alcohol is removed by evaporation, the 
residue is diluted to its initial volume with water, treated with load acetate, sodium 
carbonate added to remove the excess of lead, and the solution decolourised with 
animal charcoal. In the case of mushrooms, the mannitol may be estimated by 
repeated extraction with boiling water and treatment of the mixed extracts with 
lead acetate, hydrogen sulphide, and animal charcoal; two polarimetric readings are 
then taken, one before and one after treatment with the arsenical solution. 

H. E. 0. 

Manna and the Extraction of Mannitol. G. Scarlata. (Giorn. Ghim, 
Ind. A'ppl., 3, 254-255.)—The author describes the sources of the various com¬ 
mercial qualities of manna, and gives the composition of the latter. In the Buspini 
method of extracting mannitol from manna, this is first extracted with water, but 
application of this method to manna containing not less than 15 per cent, of impuri¬ 
ties, mostly soil, did not permit of the preparation of pure mannitol in cones. This 
manna was, therefore, uniformly moistened with about 15 per cent, of water, and, 
after twenty-four hours, subjected to a high pressure ; the manna molasses expressed 
consists of a dense, reddish syrup, with a green fluorescence, and finds several 
industrial applications. The pressed cakes were dissolved in the minimum quantity 
of hot water, acidified with oxalic acid to precipitate colloidal clay, the solution 
being freed from scum, leaves, bark, etc,, by skimming, and left to cool in a wooden 
crystallising vat. The upper layer of crystallised mannitol thus formed was 
separated from the lower one of soil, and, after centrifuging, dissolved in hot 
water and defecated with alum and lime; after filtration through felt and subse¬ 
quent concentration and cooling, pure and almost colourless crystals of mannitol 
were obtained. Dry distillation of manna m vacuo at as low a temperature as 
possible yields a dense liquid distillate, which apparently contains the mannitol 
anhydrides, mannide, and mannitan, these yielding mannitol on hydrolysis. This 
method may serve as a means of separating mannitol from manna. 

T. H. P. 

Estimation of Methyl Alcohol and Ethyl Alcohol in Spirits, Medicines, 
Cosmetics, etc., by means of the Zeiss Immersion Refractometer. W. Lange 

and G. Reif. {Zeitsch, Untersuch. Nahr. Genussm,^ 1921, 41, 216-226.)—A definite 
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volume of the sample is rendered slightly alkaline and distilled through an efficient 
fractionating column; when the temperature of the vapours reaches 90^^ G. the 
distillation is stopped, the volume of the distillate is noted, and its specific gravity is 
determined. The approximate alcoholic strength is found by reference to tables, and 
water is added to the distillate in quantity sufficient to make the alcoholic strength 
exactly 50 per cent, by volume. At this concentration the specific gravity at 15* C. of 
methyl alcohol is the same as that of ethyl alcohol, namely 0*9346. The specific 
gravity should be re-determined after the dilution, and a further quantity of water 
added, if necessary. The refraction of the solution is then determined by means of 
the immersion refractometer. A 50 per cent, aqueous solution of methyl alcohol 
gives a scale reading of 40*2*, whilst a 50 per cent, solution of ethyl alcohol gives a 
reading of 85*6*. Tables are given in the original showing the scale readings of 
50 per cent, alcoholic solutions containing from 0 to 50 per cent, of methyl alcohol. 

W. P. S. 


Detection of Tartaric Acid in Wines. L. Mathieu. {Hidl. Assoc. Chivi. 
Suer,, 1921, 38, 352-354.)—About 20 c.c. of the wine are shaken with 20 c.c. of amyl 
alcohol; the alcoholic layer is separated and shaken with an equal volume of water; 
the aqueous layer is then drawn off, evaporated to dryness, the residue is dissolved 
in 5 c.c. of water, and the solution treated witli 1 drop of calcium chloride solution 
(150 grms. of crystallised calcium chloride and 40 grms. of ammonium chloride per 
litre) and 2 c.c. of /-ammonium tartrate solution (20 grms. of tlie salt per litre of 
dilute alcohol). A precipitate of calcium racemate forms immediately if the wines 
contain not less than 0*5 grm. of free tartaric acid per litre. W. P. B. 

Detection of Saccharin in Wine. C. von der Heide and W. Lohmann. 

{Zeitsch. Untersiich. Nahr, Geniissm., 1921, 41, 230-23G.) —Five hundred c.c. of the 
wine are evaporated to a volume of about 250 c.c. to remove the alcohol, the residual 
solution is cooled, acidified with 10 c.c. of dilute sulphuric acid, and extracted 
thoroughly with ether. The ethereal solution is washed with water, the greater part 
of the ether is then distilled off and recovered, and the remainder is removed by 
evaporating the solution in a porcelain basin. The dry residue thus obtained is 
dissolved in a small quantity of very dilute sodium hydroxide solution ; the solution 
is heated on a water-bath, and small quantities of 5 percent, potassium permanganate 
solution are added from time to time, until a persistent red coloration is obtained ; 
the solution is then acidified, and again oxidised by the addition of permanganate 
solution. Sulphurous acid is now added to destroy the excess of permanganate, the 
solution is evaporated to about 25 c.c., cooled, and extracted with three successive 
quantities of 10 c.c. of ether ; the united ethereal extracts are washed with water and 
evaporated, and the residue moistened with 3 c.c. of water and again evaporated. 
This treatment with water and evaporation is repeated many times during one hour. 
Free benzoic acid is thus removed completely. The residue obtained finally is 
dissolved in water and a drop of the solution is tasted; a pronounced sweet taste 
indicates the presence of saccharin, and this indication may be confirmed by evapor- 
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ating the solution, fusing the residue with sodium hydroxide, and identifying the 
resulting salicylic acid by the usual tests. W. P. S. 


Action of Phosgrene on Ricinolein. A. Piutti and A, Curzio. (Giorn. 
Chim, Ind, Ap})!., 1921, 3, 242-244.)—When a current of phosgene is passed through 
castor oil heated at lOO'^ C., a trichlorocarbonic product is obtained which, when 
freed from excess of phosgene by repeatedly shaking with hot water until the latter 
fails to assume an acid reaction, is found to contain on the average 9*03 per cent. 
(8‘96 to 9*15) of chlorine. The products obtained in the same way from olive, 
arachis, almond, and 8esam<^ oils, which are free from hydroxyl groups, contain 
only from 0’08 to 0*18 per cent, of chlorine, and the method is suggested 
as a means of detecting adulteration of castor oil. To estimate the chlorine 
in the chlorinated oil, 0*2 to 0*5 grm. of the latter is mixed in a platinum 
crucible in the shape of a short test-tube, wi*h pure dry sodium carbonate, and the 
crucible then filled with the carbonate and heated, at first gently and then more 
strongly, to incipient fusion of the lower layer. When cold, the contents of the 
crucible are dissolved in dilute nitric acid and the chlorine estimated volumetrically 
by the Volhard method. T. H. P. 

Detection of Beef Fat in Lard by Bomer’s Method. Vitoux and 
C. F. Muttelet. {Ann. Chim. AnaL^ 1921, 3, 208-215.)—The melting-points of the 
glycerides (G) from 38 samples of lard of authentiedited origin, determined by the 
method previously described (Analyst, 1921, 94) were as follows : From 64® to 
G5*2° C., 28 samples; 63® to 63-8® C., G samples; 62® to 62*8® C., 3 samples ; 61-4® C., 
1 sample with abnormal refractive index (oleorefractometer degree at 45® C., 
-16-2®). The differences between the meHing-point of the glycerides (G) and the 
melting-point of the fatty acids (^) were as follows : From 5® to 7*5® G., 31 samples; 
4*8® C., 6 samples ; and 4*6° C., 1 sample. In the case of five samples of beef fat the 
melting-points of the glycerides (G) varied from 54® to 58® C., and {G — ^4) varied 
from 2 0 to 4 0® C. It is suggested that the value 2G—A should be employed as a 
basis of comparison of results rather than that recommended by Bomer, viz.: G + 2 
(G - 4). In the case of the samples of lard examined, 2G - 4 was equal to or greater 
than 68® C., whilst for the five samples of beef fat it varied from 59*6° to 62*6° C. 

E. G. P. 


Sheep-foot and Ox-foot Oils. A. Bruno. [Ann, Falsific., 1921, 14, 137-139.) 
Specimens of the oils prepared in the laboratory had the following physical and 
chemical characters: Sheep-foot Oil —Sp. gr. at 15° C,, 0*917; G., 1*46805; 

iodine value, 84 0; saponification value, 194; and free fatty acids (as oleic acid), 
0*34 per cent. Ox-foot Oil—Sp, gr. at 15® C., 0*9169; G., 1*4675; iodine 

value, 75*3; saponification value, 194; and free fatty acids (as oleic acid), 0*87 per 
cent. Both oils yielded a pink coloration with Bellier’s resorcinol reagent. 

W. P. s. 
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Calcium Content of White-of-Egrg*. H. Kreis and J. Studingrer. (Ann, 
Falsific., 1921, 14, 148-151.)—The quantity of calcium in fresh white-of-egg varies 
considerably, the ash containing from 0*59 to 4*25 per cent, of its weight of calcium 
oxide. There is no appreciable increase in the calcium content when eggs are 
immersed in lime-water for several months, and the original weight of the eggs is 
not altered. The calcium content does not, therefore, afford any evidence as to 
whether or not an egg has been preserved in lime-water. The membrane enclosing 
the yolk is, however, rendered very fragile when an egg is immersed in lime-water, 
even for a relatively short period. ^ W. P. B. 

Estimation of Lecithin. J. L. B. van der Marck. (Phartn. Weekhlady 
1921, 68 , 989-992.)—In Hager’s method of estimation (Pharmazentiache Praxis) the 
lecithin is decomposed by boiling with nitric and sulphuric acids, and the phosphoric 
acid precipitated with ammonium molybdate. The precipitate is washed, suspended 
in water, and dissolved in S alkali hydroxide solution, an excess of 5 to 6 c.c. being 
added, and the solution is boiled until all ammonia is expelled, and then titrated 
with S hydrochloric acid. Each c.c. of 5 alkali corresponds (according to Hager) 
with P268 mgrms. of P 2 O 5 . In the author’s experience this method is tedious 
and quite unreliable. The phosphoric acid may be estimated directly in the residue 
obtained after removal of organic matter by a mixture of nitric and sulphuric acids. 
The acid is first neutralised with alkali, and ammonium chloride and ammonia 
are added to the solution until a precipitate forms, which is then dissolved in dilute 
hydrochloric acid. Magnesia mixture is added, and the solution is treated with 
ammonia at boiling temperature. It is not possible, however, to determine the 
amount of lecithin in a sample from its phosphoric anhydride content, as the 
formula is doubtful. W. J. W. 

Volatile Oil from the Leaves of Oeim^mn fwrntfssintum^ Linn. 0. D. 
Roberts. {J- Soc, Chem. Ind,, 1921, 40, 364-I65T.)—The leaves of this plant yield on 
distillation about O'l per cent, oi volatile oil, having an odour similar to that of cloves, 
and the following constants : Sp. gr. (1671^® C-)* 0*995-()*996, a,„ -12*7° to -14*0°, 

::=l«526-l-532. The approximate composition of the oils is: Terpenes (chiefly 
ooimeue), 16*0; phenols (ougenol), 65*0; phenol ethers (as methyl chavicole), 5*6; 
alcohols (probably linalool), 13*0; esters (as Ci^jHj^OIT), 0*6; and residue, 9*8 per 
cent. The volatile oil from Ocimum hasilicum appears to bo somewhat similar to that 
described above, having : Sp. gr. (26° C.), 0*890-0-940, (ip, - 11-25° to - 18°, and con¬ 
taining 30 to 46 per cent, eugenol, and the terpene ocimene. H. E. C. 

Estimation of Glycyrrhizin in Liquorice Root. P. A. Houseman. 

(Armr, /. Pharm,, 1921, 93, 481-495.)—The author discusses the conclusions arrived 
at by Linz in his experimental examination of twenty-seven methods for the estima¬ 
tion of glycyrrhizin in liquorice, and also criticises the method devised by Linz 
(Arch, der Pharm,, 1916, 264, 65 and 204). A detailed description is given of experi¬ 
mental work upon which the following method was based: The root is ground to 
pass a 2 (hme 8 h sieve, and dried at C. to a moisture content of less than 2 per 
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oenfc. Three grms. of the powder are treated in an extraction apparatus with 50 c c. 
of ether, dried, and transferred to a 100-c.c. centrifuge tube, to which 75 c.c. of 
75 per cent, alcohol are added. After frequent stirring, followed by standing over¬ 
night, the tube is whirled in the centrifuge, the clear liquid is poured off, and the 
alcoholic extraction of the residue twice repeated. The mixed extracts are evaporated 
to dryness, dissolved in 10 c.c. of water, filtered, diluted to 20 c.c., and precipitated 
by the addition of 3 c.c. of 10 per cent, sulphuric acid. The residue is washed with 
two 6-c.c. portions of ice-cold water saturated with ether, and dissolved in 30 c.c. of 
warm 95 per cent, alcohol. The acid solution and washings are mixed and neutral¬ 
ised by the addition of ammonia, evaporated to about 5 c.c., and treated with 2 c.c. 
of 10 per cent, sulphuric acid, and the precipitate washed with iced ether-water as 
above. This precipitate is dissolved in 10 c.c. of warm 95 per cent, alcohol, filtered, 
and added to the alcoholic solution of the first residue. To the mixed solutions 
2 drops of 5 per cent, ammonia are added, the solution evaporated to dryness, and 
the residue dried at 100° C. and weighed. Tne method yields results considerably 
higher than do previous methods, and the glycyrrhizin obtained is light in colour, 
intensely sweet, and free from resins and bitter substances. The method adopted by 
the author for the estimation of glycyrrhizin in liquorice extract is similar to the 
above. The estimations, which may be made upon liquorice root, should include 
moisture, total ash, ash insoluble in hydrochloric acid, resins, glycyrrhizin, sugars, 
crude fibre, and the percentage of material passing sieves of standard mesh. 

T. J. W. 

Estimation of Yohimbine in Yohimba Bark. A. Schomer. {Pharm, 
Zenir.-h., 1921, 62, 169-171; /. Chcm. Soc., 1921, 120, ii., 3G0.)--Fifteen grms, of 
powdered bark and 150 grms. of ether are shaken together for ten minutes, 10 grms. 
of sodium hydroxide solution (15 per cent.) are then added, and after shaking and 
allowing to stand for one hour, 100 grms. of the ethereal solution are shaken and 
extracted with successive quantities of hydrochloric acid (1 per cent,). The acid 
extract is shaken with chloroform (25 c.c.), and, after separation of chloroform, 
is made alkaline with sodium carbonate and extracted with chloroform. The crude 
alkaloidal residue left on evaporating the chloroform is dissolved in a small quantity 
of alcohol containing a few drops of hydrochloric acid, the alcohol is evaporated, 
5 c.c. of other are added, and also evaporated. The residue is then warmed with 
50 drops of alcohol, the mixture evaporated almost to dryness, and the crystalline 
residue treated with 50 grms. of chloroform and cooled to 0° C. The crystals are 
collected, dried at 100° C., and weighed. R. G. P. 

Apomorphine Hydroehloride. D. B. Dott. {Pharm, /., 1921, 107, 102 .)— 
Examination of various samples of this salt showed the water of crystallisation 
to lie between one-half and one mol. per raol. of the anhydrous salt. By drying 
nine samples in air and determining the moisture immediately the salt was observed 
to be apparently dry, the mean result obtained was 4*27 per cent., corresponding to 
three mols. of water combined with four mols. of the salt. Apomorphine hydro¬ 
chloride gradually becomes anhydrous over sulphuric acid in a desiccator, aud more 
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rapidly when heated on a water-bath. A slighr loss of hydrochloric acid occurs on 
heating the compound at 100° C. for a protracted period, and at 140° C. a further loss 
occurs, together with slight oxidation. T. J. W. 

Assay of Aconite. A. R. L. Dohme. {Amer, J. Pharm., 1921, 93, 426-429.)— 
The mixed ether-soluble alkaloids obtained in the chemical examination of aconite 
and its preparations consist of aconitine, benzoyl-aconine and aconine; the two 
latter do not possess the therapeutical properties of aconitine, and as it is not 
possible to separate them quantitatively by chemical means in such a way that the 
amount of aconitine may be estimated, the chemical method of analysis is useless 
for determining the quality of aconite. Aconitine is about 300 times as toxic as 
benzoyl-aconine and 3,000 times as toxic as aconine, and a physiological method 
proposed is based on this fact. In the case of the fluid extract, 1 c.c. is diluted to 
10 c.c. with 50 per cent, alcohol; the smallest quantity of this solution which, when 
diluted to 1*5 c.c. with normal salt solution and injected into the subcutaneous tissues 
of a 400 grm. guinea-pig, will kill within twenty-four hours, is taken as the lethal 
dose. With aconitine, this dose is about 0*00000005 grm. per grm. of guinea-pig. 

W. P. S. 

Podophyllum Ash Standards. E. L. Newcombe, C. H. Rogers and 
C. W. Folkstad. {Amer. J. Pharm^ 1921, 93, 429-432).—Commercial samples of 
podophyllum frequently yield more than 3 per cent, of ash. Plump starchy roots 
and rhizomes usually yield less than 3 per cent, of ash, whilst shrivelled rhizomes 
and roots give between 4 and 5 per cent. The amount of ash is increased if the 
material is not cleaned properly. One sample of commercial podophyllum powder 
examined contained 8*88 per cent, of ash and 5*95 per cent, of ash insoluble in 
hydrochloric acid. W. P. S. 

Hydrastis (Golden Seal). —In the proposed standard (Analyst, 1921,143), for 
“acid-soluble ash'’ read “acid-insoluble ash.” 

Estimation of Formaidehyde and Parafbrmaidehyde in Tabiets. N. Evers 
and C. M. Caines. [Pharm, J., 1921, 106, 470.)—In the method proposed the 
sample is heated with water to convert paraformaldehyde into formaldehyde, and the 
latter is then estimated oolorimetrically by means of Schiffs reagent. A tablet is 
weighed and boiled with 200 c.c. of water under a reflux condenser for thirty minuttjs; 
after the solution has cooled, the condenser is washed down with water, and the 
solution is diluted to 250 c.c., and Altered. A standard solution is prepared by 
diluting 1 c.c. of 38 per cent, formaldehyde solution to 1 litre; a series of standards 
is then prepared in ten test-tubes, quantities of 0*1 c.c. to 1*0 c.c. of the formaldehyde 
solution being taken, and each diluted to 10 c.c. Ten c.c. of the filtered tablet 
solution are placed in another test-tube, and to each tube is added 2 c.c. of Schiffs 
reagent. The colorations obtained are compared after the lapse of three minutes. 
The SchifTs reagent is prepared by dissolving 0*2 grm. of magenta in 10 c.c. of water, 
saturating the solution with sulphur dioxide, and, after twenty-four hours, diluting it 
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to 200 C.C. Low results were obtained when the tablets were steam-distilled and the 
formaldehyde estimated iodimetrically in the distillate. W. P. S. 

Approximate Estimation of Commercial Cresol in Lysol. C. J, Jordan 
and F. Southerden. {Pharm. J., 1921, 106, 479-480.)—Products of somewhat varied 
composition are sold under the name “ lysol,” but most of them consist essentially 
of a strong solution of castor oil or linseed oil soap incorporated with commercial 
cresol. To estimate the amount of cresol present GO grms. of the sample are acidified 
with 30 c.c. of dilute sulphuric acid and steam-distilled until the distillate no longer 
gives a blue coloration with ferric chloride. The whole distillate is shaken thoroughly, 
but not too violently, so as to ensure saturation of the aqueous layer, and then set 
aside for a few hours. The volume of the cresol layer multiplied by 1*04 and added 
to one-fiftieth of the volume of the aqueous layer gives the weight of cresol in the 
portion of the sample taken. The method yielded trustworthy results in the case of 
mixtures containing known amounts of cresol. It is generally agreed that “ lysol ” 
should contain 50 per cent, of cresol, but analyses of ten difierent brands showed 
that, in some cases, the cresol content was about 40 per cent., and in one sample 
35 per cent. W. P. S. 


ORGANIC ANALYSIS. 

Denigr^s’ Test for the Detection and Estimation of Methyl Alcohol in the 
Presence of Ethyl Alcohol. R. M. Chapin. (/. Ind. Eng. Ghem., 1921, 13, 543- 
545.)—Donige’s method for the detection of methyl alcohol (oxidation with per¬ 
manganate and detection of the resulting formaldehyde by Schilfs rea^gent) is 
modified, as described below, in order to increase its sensitiveness and to avoid the 
development of false reactions. The solution to be tested is diluted until it contains 
5 per cent, of total alcohols; 5 c.c. of this solution are then mixed with 0*3 c.c. of 
85 per cent, phosphoric acid, and 2 c.c. of 3 per cent, potassium permanganate 
solution are added. When the permanganate is decomposed completely (about ten 
minutes), 1 c.c. of 10 per cent, oxalic solution is added, followed, after two minutes, 
by 1 c.c. of concentrated sulphuric acid and 5 c.c. of SchifPs reagent. If a blue or 
violet coloration does not appear after ten minutes (any coloration due to acetal¬ 
dehyde will have disappeared in this time) there is present less than 0*2 per cent, of 
methyl alcohol in the total alcohol. To estimate methyl alcohol in ethyl alcohol the 
procedure is as follows : The solution under examination is diluted so that it contains 
1 per cent, of total alcohols (solution ^4); 10 c.c. of this solution are mixed with 
10 c.c. of 4 per cent, (by vol.) ethyl alcohol solution and diluted to 50 c.c. (solution B)^ 
and 10 c.c. of solution B are similarly mixed with 10 c.c. of 4 per cent, ethyl alcohol 
and diluted to 50 c.c. (solution G). Four c.o. of these three solutions are placed in 
separate 50 c.o. Nessler cylinders, and in a series of other cylinders are prepared a 
number of standards containing respectively 1, 2, and 3 c.c. of a 0*04 per cent, 
methyl alcohol solution; to each of the standards is added 1 c.c. of 4 per cent, ^thyl 
alcohol and water sufficient to make the volume 4 c.c. Each of the six solutions is 
then treated with 1 c.c. of dilute phosphoric acid (1 vol. of 85 per cent, acid to 
4 vols. of water), and 2 c.c. of 3 per cent potassium permanganate solution; after 
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thirty minutes, 1 c.c. of 10 per cent, oxalic acid solution is added to each, followed, 
after about two minutes, by 1 c.c. of concentrated sulphuric acid and 6 c.c. of SchifiTs 
reagent. The contents of the tubes are mixed thoroughly after each of the additions. 
The colorations obtained are compared after the lapse of one hour. The alcohol 
, solution to be tested should contain alcohols only; many substances, if present, may 
be removed by distillation, if necessary, with the addition of alkali or acid; formal¬ 
dehyde and terpenes may be eliminated by treatment with sodium hydroxide and 
silver nitrate, followed by distillation. Higher alcohols and acetone do not appear 
to interfere with the test. The Sohiff's reagent is prepared by dissolving 0*2 grm. of 
magenta in 20 c.c. of water, adding 2 grms. of anhydrous sodium sulphite dissolved 
in 20 0 . 0 . of water, then 2 c.c. of concentrated hydrochloric acid, and diluting the 
mixture to 200 c.c. After one hour the reagent is ready for use. W. P. S. 

Mew Reaction of Aldehydes. R. De Fazi. (Qazz, Chim. Ital., 1921, 61, 1., 
328-338.)—It has been already shown (Analyst, 1916, 41, 250) that when traces of 
acenaphthene and of a cyclic aldehyde are dissolved in absolute alcohol, and con¬ 
centrated sulphuric acid is added to the solution so as to leave the two liquids 
separate, the surface of contact exhibits a coloured ring, often emerald green at iirst, 
but chauging, sooner or later, to reddish-violet. The same colour reactions are given 
if the acenaphthene be replaced by fluorene, but the reaction is not due to the 
formation of condensation products. T. H. P. 

Estimation of Salicylates and Phenol. W. P. Emery. (/. Ind. Eng, Ghem,, 
1921, 13, 538-539.)—In a method proposed for the estimation of these compounds 
advantage is taken of the characteristic behaviour of the constituents, phenol and 
salicylic acid, towards iodine; the final product of the reaction in the presence of 
alkali or alkali carbonate is a purplish-red amorphous compound, OgHjIgO, termed 
diiodophenylene oxide or tetraiodophenylene quinoue. The reaction is represented 
by the equations: 

2CjHjOH + 6 I 2 + 4NaaCOj ^ 2 CgH 2 l 20 -h 8 NaI + 400^ + 4 H 2 O. 

2 C,H 4 ( 0 H)C 02 H -f. 6 I 2 + 4 Na 2 C 03 « 2C^E^l^O + 8 NaI + GCOj + 4 H 2 O. 

Bach mol. of phenol, salicylic acid, or aoetylsalicylic acid yields one mol. of the 
iodine compound, whilst one mol. of salol yields two mols. of the same compound. 
The physical properties of the compound are such as to warrant its application to 
analysis. In the case of salol, about O'l grm. of the sample is weighed on to a small 
dry filter, and washed with successive quantities of chloroform until all soluble 
substances have been dissolved; the chloroform solution is evaporated at the 
ordinary temperature in a conical flask, the dry residue obtained is treated with 
10 c.c. of 1 per cent, sodium hydroxide solution, and the mixture heated under a 
reflux apparatus, so that boiling begins in about two minutes. Successive quantities 
of 10, 30, Sind 60 c.c. of water are then added, the heating being so regulated that 
the mixture begins to boil in about three, five, and ten minute intervals respectively. 
Just before the last addition of water, 1 grm. of dry sodium carbonate is introduced 
into the top of the condenser, and waiiied down with the water. To the clear 
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boiling solution are now added 60 o.o. (or an excess) of ^ iodine solution, the 
mixture again boiled, the condenser then rinsed with small quantity of water, and 
the flask disconnected. A further 1 grm. of sodium carbonate is added, and the 
mixture boiled gently for twenty minutes; care must be taken during this period, as 
the evolution of carbon dioxide causes much frothing. The precipitate is then 
collected on a weighed filter, washed with not less than 200 c.c. of hol^water, dried 
at 100^ G., and weighed. The weight found is multiplied by 0*3113 to obtain the 
amount of salol present. Acetanilide, phenacetin, and caffeine do not interfere with 
the estimation, but when phenacetin is known to be present, the quantity of iodine 
solution mentioned above should be increased by 5 c.c. for each 0*1 grm. of 
phenacetin. With a mixture of salol and acetanilide, the filtrate from the precipitate 
is practically colourless; but when phenacetin is present the filtrate is coloured 
light yellow, so that it is not easy to recognise whether or not an excess of iodine is 
present. W. P. S. 

Quantitative Test of the Stability towards Heat of Nitrogrlycerin 
Explosives. M. Taliani. {Oazz. Chim, ItaL^ 1921, 61, I., 184-193.)—A glass tube 
to contain the explosive is fitted with a ground cap, which is furnished with a tap, 
and is surmounted by a siphon tube half-filled with paraflBn wax, and connected with 
a mercury manometer. The apparatus, with the exception of the manometer, is 
contained in a double copper vessel, which is closed by a double glass door, and in 
the jacket of which is a calcium chloride solution, with the boiling-point 120® C. for 
nitrated glycerine explosives, or 135® 0. for nitrocellulose. The sample of the 
explosive is disintegrated so as to pass through a sieve of 0*6 mm. mesh, but not 
through one of 0*4 mm, mesh; and 1*3 grms. is introduced into the glass tube, and 
the apparatus is fitted together and placed in position in the bath, which has been 
previously heated to 120® (or 135°) 0.; the tap at the cap of the tube and also one 
at the top of the closed tube of the manometer are left open for thirty minutes, and 
are then shut. The pressure necessary to maintain constant the volume of the 
contents of the tube holding the explosive is measured at five-minute intervals, the 
results being plotted against times as abscissas. Each type of explosive corresponds 
with a characteristic decomposition curve. T. H. P. 
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Mangranese in Commonly Grown Legrumes. J. S. Jones and D. E. Bullis. 

(</. Ind. Eng, Chem., 1921, 13, 524-525.)—The following quantities of manganese 
were found in various leguminous plants, etc., the results being expressed as milli¬ 
grams of manganese per kilo of air-dried substance: Vetch, 17 to 53; red clover, 
19 to 70; Alsike clover, 40 to 140; alfalfa, 16 to 29; field peas, 20 to 52; sweet 
•clover, 15 to 50; white clover, 33 to 35. The relative amounts in different parts of 
the plants were also estimated; the results obtained were as follows, and support 
the theory that the primary function of the manganese is catalytic (to the oxidising 
•enzymes), since by far the largest amounts are present in the leaves: 



878 


ABSTKACTS OF CHEMICAL PAPERS 



1 Stems. 

1. 

Flowers. 

Leaves. 

Seeds. 

Pods. 

Red clover . I 

20 

66 

84 

12 


Alfalfa. j 

13 

42 

76 

11 


Vetch. 

11 

17 

33 

10 

6 

Field pea *. 

14 

21 

38 

11 

21 


W. P. S. 


Deteetion of Dextrose in Plants. M. Bridel and R. Arnold. (Com'ptes rend,, 
1921, 172, 1434-1436.)—The biochemical method of Bourquelot and Bridel (Analyst, 
1920, 45, 175) has been adapted to the detection of dextrose in plants in general. 
The material under examination is extracted with boiling alcohol, the alcoholic 
extract dissolved in water, and the solution made up to definite volume, treated with 
lead acetate, and filtered. The filtrate is freed from lead by means of hydrogen 
sulphide, and evaporated to dryness under reduced pressure at a temperature not 
exceeding 50^ C., and the residue extracted with hydrated ethyl acetate 4 and 
subsequently several times with boiling 95 per cent, alcohol. The united alcoholic 
extracts containing the sugars are distilled to dryness under reduced pressure in 
the presence of calcium carbonate, the residue dissolved in 50 per cent, methyl 
alcohol, the solution filtered, and the filtrate treated with emulsin in the proportion 
of 0*5 grm. per 100 c.c. The mixture is kept at about 20° C., and shaken at least 
once a day, and the reducing sugars estimated every ten days until their quantity 
ceases to diminish. 

Estimation of Urea, Ammonia, and Amino-Acids in Urine after Precipita¬ 
tion of the Ammonia. M. J. Philibert. (J. Pharm, CUm,, 1921, 24, 5-12, 
49-58.)—After criticising the other methods for estimating the ammonia in urine, a 
modification of the method of Bournigault and Bith (Comptes, rend, Soc, BioL, 1914, 
1, 114) is adopted which admits of the rapid estimation of ammonia, urea, and 
amino-acids, in the sample. The ammonia is precipitated as magnesium ammonium 
phosphate by adding to 40 c.c. of the urine 11 c.c. of a solution containing 100 grnis. 
of monocalcium phosphate, and 10 c.c. of phosphoric acid per litre, 2 drops 
of phenolphthalein, and then 3 or 4 grms. of magnesia (free from carbonate), until, 
after mixing, the liquid is of a faint pink colour (excess of alkali must be avoided). 
The liquid is filtered with the aid of suction, the filtrate is kept apart, and the 
precipitate washed rapidly with 50 c.c. of water. The ammonia in the precipitate is 
determined by direct titration or by distillation under prescribed conditions; a 
correction of 25 mgrms. or 0*3 c.c. solution is allowed for the solubility of the 
magnesium ammonium phosphate. For the estimation of the urea 2 c.c. of lead 
sub-acetate solution are added to 12'5 c.c. of the filtrate from the above determination, 
the liquid is made up to 60 c.c., filtered^ and 10 c.c. (» 2 c.c. of the urine) treated by 
the hypobromite process (c/. Analyst, 1919,44i 240). The filtrate from the ammonia 
precipitation is also used for the estimation of the amino-nitrogen by a modification* 
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of the formaldehyde process. A standard colour is prepared by adding to 25 o.c. of 
water (coloured to match urine by the addition of a few drops of tropasolin 0 or 00), 
2 drops of phenolphthalein, then sodium hydroxide until a faint pink tint is 
obtained, after which 10 c.c. of neutralised formaldehyde solution 1 : 2 are added, 
and finally 0*3 c.c. of ^ alkali For the estimation 25 c.c. of the filtrate (=» 20 c.c. 
of the urine) are acidified with dilute sulphuric acid, phenolphthalein added^ and the 
liquid brought to the faint pink colour, treated with 10 o.c. of the formalin solution, 
and titrated with sodium hydroxide until the red colour equal to that of the 
standard is obtained. From the number of c.c. of standard alkali required the 
amino-nitrogen is calculated, after deduction of 0*3 c.c. for the solubility of the 
magnesium ammonium phosphate, and 0*3 c.c. for the excess of alkali required to 
produce the standard red colour. Details as to the colour changes of the indicators 
and possible sources of error are discussed at length. H. E. G. 

WATER ANALYSIS. 

Colorimetric Method for the Estimation of Hydrogen-Ion Concentration 
in Water. I. M. Kolthoff. (Pharm. Weekhlad, 1921, 68, 1005-1020.)—For the 
estimation of its hydrogen-ion concentration the water is treated with neutral red 
solution, and the tint is compared with standardised acid and alkaline solutions of 
the same indicator contained in two wedge-shaped tubes attached to each other by 
Canada balsam. By means of a movable graduated scale the value of Pu for the 
corresponding tint can be read directly. In water analysis, a knowledge of the 
hydrogen-ion concentration is chiefly of importance in determining the carbon 
dioxide content when the bicarbonate content has been found. 

[003]= [H*] [HCOgl/S X 10'^ 

The use of the hydrogen electrode for estimating the hydrogen-ion concentration in 
water is not recommended. W. J. W. 

AGRICULTURAL ANALYSIS. 

Methods of Estimating the Amount of Colloidal Material in Soils. C. J. 
Moore, W. H. Fry, and H. E. Middleton. (/. Ind. Eng. Ghem., 1921, 13, 527-530.) 
—Large quantities of soil colloids were obtained by shaking 25-lb. portions of the 
soil with 125 lb. of water, separating the liquid, and passing it through a Sharpies 
centrifugal machine; the opalescent liquid issuing from the machine was then 
filtered through batteries of Pasteur-Ghamberlain filter-tubes, and the slimy, sticky 
mass collecting on the tubes was removed, stirred with water, and collected on clean 
filter-tubes. This material, to which the name ultra clay ” has been given, consists 
mainly of hydrated aluminium silicate, and has every appearance of being a true 
colloid. It absorbs ammonia or dyestuffs readily, but loses this property after being 
heated at 1130^ G.; the absorption is the same whether the material is in the form 
of compressed pellets or loose, incoherent powder. To estimate the colloidal matter 
the “ ultra-clay ** was dried at 110® G. for twenty-four hours, then placed in a U-tube 
immersed in boiling water, and the air exhausted from the tube. The U tube was 
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now cooled in an ice-bath and dry ammonia gas passed through it. The absorbed 
ammonia was subsequently estimated by beating the tube and collecting the expelled 
ammonia in boric acid solution, and titrating the latter with sulphuric acid, 
methyl orange being used as indicator. From 93 to 110 o.o. of ammonia were 
absorbed per o.c. of two specimens of “ultra-clay” examined (the volume of the 
latter was calculated from the specific gravity). A sample of soil from which the 
'“ultra-clay” was obtained (the specimen absorbing 110 e.e. of NH 3 ) absorbed 
SLl'l o.c. of ammonia per o.c. of soil under the same conditions, and 1'4 c.o. after it 
had been heated at 1130° G. Deducting the 1*4 c.o. of ammonia absorbed by non- 
colloidal material from 27*7 0 . 0 ., left 26*3 c.o. absorbed by the soil colloids; 
therefore the colloidal content of the soil was 28*9 per cent. Another method 
of estimating the colloidal content of the soil was based on the absorption of 
malachite green from a solution containing an excess of sodium oxalate; this 
method yielded results identical with those obtained by the ammonia absorption 
method. W. P. 8 . 

Estimation of Dieyanodiamide and of Urea in Fertilisers. E. Johnson. 
{J. Ind. Eng. Chem., 1921, 13, 533-535.)—A volumetric method described for the 
estimation of dieyanodiamide depends on the formation of the complex, silver picrate 
dioyanoguanidine. For material containing from 5 to 15 per cent, of dicyanodi- 
amide nitrogen, a 6 -grm. portion is shaken for three hours with 450 c.c. of water 
and 5 c.o. of glacial acetic acid, and the mixture is then diluted to 500 c.c. and 
filtered. To 100 c.c. of the filtrate are added 5 o.c. of 20 per cent, nitric acid and 
20 c.o. of sodium picrate solution, the mixture is cooled to 5° C., and silver nitrate 
solution (7*584 grms. per litre) is added, drop by drop, until a slight excess (about 
2 c.o.) over what is required for the dieyanodiamide, assumed to be present, has been 
introduced. After fifteen minutes the mixture is diluted to 200 c.c. and filtered, 
5 C.O. of nitric acid and 3 c.o. of 5 per cent, ferric sulphate solution are added, and 
the excess of silver is titrated with thiocyanate solution. If 5 grms. of sample were 
taken, each c.o. of the silver nitrate solution used for the precipitation is equivalent 
to 1 per cent, of dieyanodiamide nitrogen. The sodium picrate solution is prepared 
by neutralising 7*5 grms. of picric acid with sodium carbonate and diluting the 
solution to 100 o.c.; it must be used at about 40° C. to avoid crystallisation of the 
sodium picrate. A method for the estimation of urea is based on the fact that this 
compound forms, with oxalic acid, a salt soluble with difficulty. Five grms. of the 
fertiliser are dried and shaken with 100 0 . 0 . of amyl alcohol, the mixture is filtered, 
50 0 . 0 . of the filtrate are mixed with an equal volume of ether, and the urea is pre¬ 
cipitated by the addition of 25 c.c. of a 10 per cent, solution of anhydrous oxalic acid 
in amyl alcohol. After thirty minutes the precipitate of urea oxalate is collected 
on a filter, washed twice with a mixture of equal volumes of amyl alcohol and ether, 
then once with ether, dried under reduced pressure, and weighed. The precipitate 
contains 57*01 per cent, of urea. W. P. 8 . 
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Estimation of Hydrogen-Ion Concentration in Small Volumes of Liquid 
by Means of Indicator Papers. J. M. Kolthoff. {Pharm. Weekblad, 1921, 68> 
961-970.)—It has been shown that indicator papers are not reliable with very 
dilate solutions of acids and bases (Kolthofif^» Pharm, Weekblad^ 1919, 66t 175); on 
the other band, in presence of a buffer mixture, the results agree with those obtained 
with indicator solutions, provided certain conditions are observed. The indicator 
paper should be prepared from hardened fflter-paper. The drop should be applied 
by means of a marked capillary tube to insure uniformity of volume in each case, 
and the colour should be noted after a given interval and before the drop has dried. 
From investigation of a number of indicator papers, details of the preparation and 
use of which are given, the following values of P„, for the estimation of which the 
various indicators are suitable, are given: Congo red, 2-5-4 0; methyl orange. 2-6- 
4-0; blue lacmoid, 4-8-6-0; alizarin, 4-6-5'8; metachrome red, 6*0-8‘6; brilliant 
yellow, 6*8-8*0; red litmus, 6‘6-8*0; blue litmus, 6*0-7-8; azolitmin, 6*0-8-0; 
a-naphtholphthalein, 8*2-9*5; and turmeric, 7*5-9‘5. Methyl red, phenolsulpho- 
phthalein, rosolic acid, and neutral red were found to be unsuitable. Hsematoxylin 
paper may be used with strong acids ; it gives a salmon colour with ^ -, and a rose 
colour with 3 to 4 iVhydrochloric acid. W. J. W. 

New Reagent for Ammonia. C. D. Zenghells. (Oomptes rend,, 1921 
173, 153-155.)—This reagent, which consists of 20 per cent, silver nitrate solution 
mixed with three volumes of commercial formaldehyde (33 or 37 per cent.), should 
be prepared shortly before being used. The solution to be tested is rendered strongly 
alkaline by addition of sodium hydroxide or carbonate, and 0*5 to 1 c.c. thereof placed 
in a test-tube about 12 cm. in height, covered by a watch-glass, from which hanga 
a drop of the reagent; a little water is plsbced in the watch-glass to serve as a con¬ 
denser, the tube being then heated on a sand-bath until condensed drops collect round 
the reagent. With as little as 1 c.c. of 0-00002 .?i7-ammonia, containing 0-00034 
mgrm. of ammonia, a distinct annular silver mirror forms in the course of a few 
seconds. The same quantity of ammonia dissolved in a large quantity of water is 
detectable after the liquid has been first evaporated with a drop of dilute sulphuric 
acid to a volume of 0-5 to 1 c.c. The reagent will reveal the presence of ammonia 
in drinking water with which Nessler*s reagent fails or gives doubtful results. 

T. H. P. 

Estimation of Silver and its Separation tvom Lead and other Metals 
by Means of Hypophosphorous Acid. L. Moser and T. Klttl. (ZeitscK 
am>L Ohem*, 1921, 60, 145-161.)—When a hot dilute solution of a silver salt is treated 
with an excess of hypophosphorous acid (100 per cent, more than is required by 
theory), the silver is precipitated completely; further heating causes the finely 
divid^ silver to coagulate so that it may be collected on a filter, washed with hot 
water, ignited, and weighed. Contrary to the statement by Mawrow and Mollow 
(Analyst, 1909, 34, 116), the authors find that washing with hot water does not 
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oauBO the precipitate to pass through the filter. The method may be applied to the 
separation of silver from lead, cadmium, zinc, etc., since the hypophosphites of these 
metals are soluble in hot water. W. P. S. 

Volumetric Estimation of Mercury. E. Biilmann and K. Thaulow. {BulL 
Soc, Chim.f 1921, 29, 687-592.)—I. Allyl alcohol reacts with mercuric compounds to 
form a complex organo-mercuric compound : C 3 H 5 .OH + HgX^ »(C 8 H 50 )HgX + HX. 
On treatment with sodium hydroxide this compound is converted into a hydroxide 
which is so feebly basic that phenolphthalein is not turned red until all the complex 
salt is converted thus: ( 08 H 50 )HgX-fNa0H = (C 3 H 50 )Hg 0 H + NaX. On treat¬ 
ing the hydroxide with potassium bromide, quantitative liberation of potassium 
hydroxide occurs — (C 3 H 80 )Hg 0 H -f KBr = (C 3 HgO)HgBr - 1 - KOH. Consequently, 
titration of the liquid with standard acid enables the mercury present to be 
'estimated. From 2 to 3 c.c. of allyl alcohol are added to the mercury salt dissolved 
in nitric or sulphuric acid (about 5 - JV); the solution is then made alkaline to 
phenophthalein with sodium hydroxide (2 — ^), and neutralised with sulphuric acid 
^0*2 A solution containing 5 grms. of neutral potassium bromide is then added, 

and the potassium hydroxide liberated is titrated in the usual way with standard 
acid. 

II. An iodimetric method is based on the reaction — HgO + KI + HgO 
= HgI, -f-2KOH, For the estimation of mercury in salts such as the nitrate or 
aulphate, the salt is dissolved in an excess of the dilute acid present as radicle in 
the salt, the liquid is rendered alkaline to phenolphthalein with sodium hydroxide, 
and neutralised with very dilute sulphuric acid (the colour change is not masked 
by the precipitated yellow mercuric oxide); potassium iodide is then added, and 
the liquid thoroughly mixed in a corked flask, and finally the potassium hydroxide 
liberated is titrated with standard acid. The results obtained with known amounts 
of mercury agreed closely with those obtained by the first process and with the 
theoretical values. E. G. P. 

Estimation of Small Amounts of Lead in Brass. F. W. Glaze. (/. Ind. 
Eng, Chem,, 1921, 13, 653-554.)—A method suitable for the estimation of quantities 
of lead of less than 0*06 per cent, in brass consists in dissolving 8*643 grms. of the 
sample in 80 c.c. of dilute (1 : 1 ) nitric acid, complete solution being effected by add¬ 
ing 16 c.c, of concentrated nitric acid and warming the mixture. The solution is 
then evaporated until cupric nitrate crystallises out, cooled, 5 c.c. of nitric acid and 
a small quantity of water are added, and the mixture is heated until all crystals have 
dissolved, and then diluted to 100 c.c. and electrolysed. Cylindrical gauze electrodes 
and a current of N.Dj^q of 1*5 amperes and 3 volts are employed. After about one 
hour the electrolyte is drawn off by means of a siphon, and the anode is washed with 
distilled water and alcohol, dried at 210^ C. for thirty minutes, cooled, and weighed. 
The electrode is then cleaned, dried, and again weighed, the difference between the 
weights giving the weight of the lead dioxide; this weight multiplied by ten gives the 
percentage of lead in the brass. W. P. S. 

[This method has been used for many years in a well-known metallurgical 
laboratory.— Editor.] 
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Estimation of Nitrates in Bismuth Salts by means of Titanium Tri¬ 
chloride and Devarda’s Alloy. T. MeLachlan. {Pharm. 1921,106» 477-478.) 
—Beduotion of the nitrate to ammonia by means of titanium trichloride as described 
by Knecht (Analyst, 1915, 40, 172) is best carried out in approximately neutral 
solution, a small excess of alkali being added before the ammonia is distilled; if a 
large excess of alkali was present at the beginning, the results obtained are sometimes 
much too low. The following procedure is recommended when the reduction is made 
with Devarda’s alloy (copper, 50, zinc, 5, aluminium, 45 parts): Five grms. of the 
bismuth salt are mixed with 150 c.c. of water, 5 o.o. of alcohol, and 50 c.c. of 33 per 
cent, potassium hydroxide solution, and 8 grms. of the alloy are added. After about 
ten minutes the mixture is steam-distilled and the ammonia collected in a known 
amount of standard acid and titrated in the usual way. The method may be applied 
to the determination of nitrate in any bismuth salt, and yields consistent and trust¬ 
worthy results. W. P. S. 

Estimation of Zinc as Ammoniuni Zinc Phosphate. G. Luff. {Chem. 
Zeit, 1921, 45, 613-614.)—The precipitate of ammonium zinc phosphate is slightly 
soluble in water and more so in presence of ammonium chloride ; in the latter case 
the solubility is to a great extent reduced by employing excess of diammonium 
phosphate as precipitating reagent. W. J. W. 

Gas Volumetric Method of Estimating* Aluminium. L. Losana. {Qwrn. 
Chim, Ltd, AppL^ 1921, 3, 239-241.)—A 150 to 200 c.o. flask is charged with 0*2 grm. 
of the aluminium or aluminium alloy in fine turnings and 30 c.o. of boiled water, and 
closed by a two-holed stopper carrying a tapped funnel and a gas delivery tube which 
has a short rubber tube inserted in it and turns up at the lower end. The tube of the 
funnel is completely filled with water, and 15 c.o. of 20 per cent, potassium hydroxide 
solution placed in the funnel. The water in the flask is boiled to expel all air from 
the flask, the end of the delivery tube being then placed under a graduated tube 
filled with water and inverted in a trough of water and the flame removed ; as soon 
as the pressure in the flask falls a little, the delivery tube is stopped by clipping its 
rubber insertion, the potash solution introduced into the flask, the flame immediately 
restored, and the clip removed when a slight pressure develops. The hydrogen 
liberated collects in the graduated vessel, the liquid being kept boiling for five 
minutes after evolution of gas ceases. The volume of the gas is read and reduced to 
0® and 760 mm. pressure; 1 o.o. of hydrogen corresponds with 0*000802 grm. of 
aluminium. An alloy which may possibly be attacked by the boiling water is placed 
in a test-tube filled with water, and this suspended on a wire frame below the stopper 
of the flask, so that it can be made to fall into the boiling alkali solution. Any mag¬ 
nesium present acts similarly to the aluminium, and must be separately estimated 
and its amount deducted from the apparent quantity of aluminium, but the method 
is not invalidated by zinc, iron, or the small proportions of silicon and sodium 
normally present, and is especially suitable for alloys containing variable amounts of 
an inert element, such as copper, with approximately constant amounts of the other 
constituents; use may then be made of an empirical factor, in place of the theoretical 
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one, to obtain the percentage of aluminium. For alloys containing between 100 and 
70 per cent, of aluminium the method gives good results. The measuring vessel 
consists suitably of a bulb of a known capacity of about 200 o.c., with a lower tube 
graduated from 200 to 300 c.c. * T. H. P. 

Estimation of Cobalt and Nickel in Cobalt Steels. G. E. F. Lundell and 
J. I. Hoffman. (/. Ind, Eng, Chern,, 1921, 18, 640-643.)—From 2 to 4 grms. of the 
sample are dissolved in hydrochloric acid, oxidised with nitric acid and silica and 
tungstic acid, separated by filtration, the filtrate treated with sodium hydroxide solu¬ 
tion, and any insoluble matter collected, dissolved in hydrochloric acid, and added to 
the main solution. The latter is evaporated, but not to complete dryness; concentrated 
hydrochloric acid is added, and the greater part of the iron, together with the molyb¬ 
denum, is separated by extraction with ether. The residual acid solution is then heated 
with sulphuric acid until fumes of the latter are evolved, and, after dilution, the chro¬ 
mium, vanadium, and manganese are oxidised by potassium persulphate. The hot 
oxidised solution is poured into hot sodium hydroxide solution, the precipitate is 
collected, dissolved in dilute sulphuric acid with the aid of sodium hydrogen sulphite, 
and the copper is removed by treatment with hydrogen sulphide. After the solution 
has been boiled and re-oxidised, a double precipitation with ammonia serves to remove 
iron. The combined filtrates from the ferric hydroxide precipitates are evaporated to 
a volume of 100 c.c., neutralised with ammonia, and an excess of 36 c.c. of ammonia 
(sp. gr. 0*9) and 2 grms. of sodium hydrogen sulphite are added. The solution is diluted 
to 160 c.c. and electrolysed for eight hours, gauze electrodes and a current density 
of 0*2 to 0*3 ampere per sq. dm. being used; the cathode is then washed with cold 
water, dried at 100® C., and weighed. Traces of nickel and cobalt remaining in the 
electrolyte are recovered by boiling with an excess of ammonium persulphate, keeping 
the solution strongly ammoniacal in order to precipitate the manganese, filtering the 
mixture, and treating the filtrate with hydrogen sulphide. The precipitated sulphides 
are collected, washed, ignited, and weighed; the weight (usually not more than 
1 ragrm.) is multiplied by the empirical factor, 0*75, and the result added to the 
weight of metals found on the cathode. The nickel and cobalt deposited on the 
cathode, and the small quantity of oxides recovered as described, are dissolved in 
20 c.c. of nitric acid (sp. gr. 1*42), the solution is neutralised with ammonia, then 
rendered just acid with hydrochloric acid, and the nickel precipitated with dimethyl- 
glyoxime; the mixture is rendered slightly ammoniacal, and after two hours the 
precipitate is collected, dissolved in 20 c.c. of warm nitric acid, and re-precipitated as 
before. The precipitate is finally collected, washed, dried at 120® 0., and weighed. 
The quantity of nickel present is calculated from the weight of the precipitate, and 
the amount of cobalt is obtained by difference. Methods are also described for the 
estimation of chromium, vanadium, copper, and manganese, in the same portion of 
steel. W. P. 8. 

Estimation of Calcium and Magrnesium in various Salt Mixtures. 
E« Canals. {Bull Soc, Chim,^ 1921, 29, 683-686.)—Iron and aluminium phosphates 
adsorb considerable quantities of calcium and magnesium salts when the latter are 
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present in relatively large proportions, but by adding acetic acid, drop by][drop, with 
vigorous stirring, for several minutes and washing the iron and aluminium phosphates 
with boiling water containing acetic acid, all the calcium and magnesium passes 
into solution, (C/. Analyst, 1921, 46, 216.) R. G. P. 

Constitution of Sodium Perborate. F. Foerster. {Zeitsch. angew. Chem., 
1921, 34, 354-355.)—The composition of sodium perborate is represented by the 
formula NaBOg.HjOg.SHgO and not by NaBOgAHgO. When the salt after dehy¬ 
dration at 50° to 55° C. is heated in vacuo to 120° C., it loses appreciable amounts 
of water, and the residue consists chiefly of (NaB 02)202 with some NaB 02 .H 20 and 
metaborate. The compounds (NaB02)202 differ in properties from NaBOgj the 
existence of a substitution product of hydrogen peroxide, having the composition 
/O 

NaOB I , and analogous to persulphates and percarbonates, is implied, 

\0 W. J. W. 

Use of *‘Fornitral” for the Detection and Estimation of Nitric Acid. 

{A7tn. Ckmi. 1921, 3, 207-208.)—“Fornitrar* (prepared by Poulenc Freres) 

contains two mols. of formic acid attached to one mol. of endo-anilo- 
diphenyldihydrotriazol (HCOOH) 2 (C 2 H 2 ) 8 (N 4 C 2 H). It is intended for use instead 
of nitron and is superior to the latter, as its aqueous solution is stable, whilst nitron 
must be used in acetic acid solution and deteriorates on keeping. The addition 
of 5 to 6 drops of “fornitral” in the cold to 1 c.c. of water containing 0*03 mgrm. 
of nitric acid gives a precipitate immediately; with 0'015 mgrm. of nitric acid a pre¬ 
cipitate is obtained after two hours; and with 00075 mgrm. of nitric acid, after five 
hours. Precipitation is facilitated by rubbing the tube with a glass rod. The 
reagent is particularly suited for the estimation of nitric acid in presence of organic 
matter (e,g,, soil and plant extracts^ culture media, fertilisers, effluents). The 
process is not affected by tartaric or citric acid, sucrose or glucose, urea, asparagin, 
aspartic acid, alkali phosphates, or salts of magnesium, calcium, lead or aluminium, 
but oxalic acid, when present in considerable quantities, causes high results. Nitrated 
compounds containing nitro groups capable of conversion to nitric acid by oxidation 
or hydrolysis can be estimated. For the estimation of nitric acid, the solution 
containing about 0*1 grm. of nitric acid per 100 c.c. is acidified with 10 drops of 
dilute sulphuric acid, heated nearly to boiling, and treated with 10 c.c. of the reagent 
(10 per cent.). The liquid is then cooled, placed in ice for about two hours, and 
filtered with the aid of suction through a Neubauer, Gooch, or (preferably) alundum 
crucible, and the precipitate is washed with a small quantity (12 c.c. in three 
washings) of cold water, dried at 100° to 110° G. for about an hour, and weighed. 
The weight multiplied by 0*168 gives the amount of nitric acid. , E. G. P. 

PHYSICAL METHODS, APPARATUS, ETC. 

Determination of Refractive Indices of Oils. H. S. Simms. (J- Ind. 
Eng. Chem.f 1921, 13, 546-547.)—The oil to be tested is drawn into a thin-walled 
bulb tube, and the lower end of the tube is then sealed; the bulb should have 
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a diameter of 0*6 inch, and be filled completely with the oil. The filled bulb is then 
immersed in another oil of known refractive index, and contained in a wide test-tube. 
The bulb is now moved up and down, while the observer looks through it at a distant 
object. If the image rises as the bulb is raised, and sinks as the bulb is lowered, the 
refractive index of the oil is less than that of the medium (the oil in the test-tube),, 
the bulb acting as a concave lens in air. If the bulb is filled with an oil having a 
greater refractive index than that of the medium, the image sinks when the bulb is 
raised, and rises when the bulb is lowered. By having a series of test-tubes contain¬ 
ing oils of known, but different, refractive indices, and testing the filled bulb in each 
of these, the refractive index of the sample may be found within 0*0005 of the true 
value. W. P. 8. 

Gold Cathodes for Electrolytic Work. A. B. Andrews. (/. hid. Eng. 
Oiem,, 1921, 13, 560.)—Open cylinder cathodes made of 24-oarat gold were found to 
be quite as satisfactory as platinum cathodes for the electrolytic deposition of copper; 
the anode must still be made of platinum. W. P. S. 

New Apparatus for Steam Distillation. E. A. Roff. {Pharm. J., 1921, 107, 
28-29.)—The flask containing the substance to be distilled is placed entirely in the 
steam-generating vessel, which consists simply of a tin fitted with a lever-lid; two 
holes are provided in the lid, and these are closed by rubber stoppers. A Jong tube 
passes through one of these stoppers and extends into the water in the tin, thus 
acting as a safety tube, and the delivery tube from the flask passes through the other 
stopper. When the water in the tin is boiled, steam enters the flask through a tube, 
the upper end of which reaches just above the cork closing the flask, whilst its lower 
end extends into the liquid or other substance in the flask. W. P. S. 

Fractional Distillation with Contact-Ring Stillheads. R. Lessing. 
(J. 8oc, Ghem. Ind., 1921, 40, 115-119t.) —For laboratory stillheads contact-rings 
are employed in which a diametrical partition extends the whole or part of the 
way across without being joined to the ring so as to interfere with the flow of 
liquid. Apart from their simplicity, these rings have advantages over other still¬ 
heads in that they present a large surface per unit of volume, and create turbulence 
in the currents of vapour and condensate by which “channelling” is avoided. 
Comparative curves are given for the distillation of a 1:1 mixture of benzene and 
toluene with various types of stillhead and with a plain stillhead of 4 cm. diam. 
and 140 cm. height, filled with j^-inch aluminium contact-rings. In the latter case 
almost complete separation was effected; benzene and toluene distilled over to the 
extent of 47 and 48 per cent, respectively, each within 1®, and only 5 per cent, of 
the mixture remained in the middle fraction. A very sharp curve was obtained in 
the fractionation of crude benzol from coke-oven gas, using a ring-filled stillhead 
and a short reflux condenser. The influence of the stillhead dimensions, heat 
insulation, and reflux condensing is indicated in four oases. In the fractional 
distillation of commercial fusel oil, using a stillhead of 4 cm. diam. and 140 cm. 
height, filled with ^inch copper rings, and lagged with asbestos to within 10 cm. of 
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the top, the following fractions were obtained: Prom 78*0® to 87*4® C., 9*6 per cent, 
by volume, consisting of a mixture of aqueous ethyl and w-propyl alcohol; from 
87*4® to 88*6® C., 19*5 per cent.; and from 88*6® to 89*0® C., 24*6 per cent., these 
fractions consisting of propyl alcohol. Water distilled over first at 89*1® 0., and 
sharply indicated the beginning of isobutyl alcohol; the fraction between 89 *0® and 
89*6° C. was collected in two layers. When the last drop of water had distilled 
over, the curve showed a perfect right angle. The remainder of the isobutyl alcohol 
came over in an anhydrous condition between 89-5® and 107*2® C., after which amyl 
alcohol was collected in the remaining fractions. When aluminium rings were used 
for the distillation of the same sample, abnormal results were obtained. After the 
temperature had become constant at 89-1® C. it suddenly dropped, and at 79*6® 0. 
white fumes were evolved; a sudden rise of temperature then occurred, followed by 
a drop and rise at 97*2® C., and again at 103*0® C. Aluminium hydroxide was found 
in the flask. The phenomenon is explained by the formation of aluminium butoxide 
to such an extent that the vapours reaching the thermometer were insufficient to 
keep it heated; air then diffused back, and traces of water in the mixture of water 
and butyl alcohol stopped the reaction. An interesting feature was the fact that,, 
when the action occurred, the column still contained 69 per cent, of a mixture of 
butyl alcohol and water of constant boiling-point, partly as vapour and partly as 
condensate. The division between the moist and anhydrous portions of the column 
was an extremely sharp one, and the rings acted as a perfect seal against moisture. 
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FOOD CONTROL. 

STATUTORY RULES AND ORDERS. 

No. 1056, 1921. 

Obdbb dated June 24, 1921, made by the Boabd op Tbade undeb the Ministby 
OF Food (Continuance) Act, 1920 (10 and 11 Geo. 5, c. 47), and the Ministby 
OP Food (Cessation) Obdeb, 1921, amending the Milk (England and Wales) 
ObDEB, 1921, AND THE MiLK (SCOTLAND) ObDEB, 1921.* 

1. The following clause shall be substituted for Clause 5 of the Milk (England 
and Wales) Order, 1921, and Clause 6 of the Milk (Scotland) Order, 1921: 

For the purposes of this Order the expression * milk * shall include skimmed, 
separated, and butter milk, and any milk which has been submitted to any one 
or more of the following processes—viz., sterilisation, pasteurisation, homo¬ 
genisation, or any other like process, but shall not include condensed milk." 

2. Copies of the above-mentioned Orders hereafter to be printed under the 
authority of His Majesty’s Stationery Ofdce shall be printed with the amendment 
provided for by this Order, and the Orders shall, on and after June 30,1921, be read 
and take effect as hereby amended. 

^ ^ ^ 

REVIEWS. 

The Fobmation of Colloids. By The Svedbero (Professor of Physical Chemistry 
in the University of Upsala). Pp. vi-j-127. London: J. and A. Churchill. 
1921. Price 7s. 6d. net. 

This monograph is the first of a series by Dr. Svedberg on the Physics and 
Chemistry of Colloids. According to the author: ** In the first monograph, I mean 
to give a survey of the processes which cause the formation of colloids—or of 
heterogeneous systems with a relatively large boundary surface on the whole 
(disperse systems according to W. Ostwald)—especially with regard to the con¬ 
ditions that determine the degree of subdivision of the systems formed. As the 
formation of gels is a change of state within the disperse system, it will not be 
considered in this monograph, which deals with the formation of colloids from non¬ 
colloid material.’’ 


♦ Of , Analyst, 1921, 305. 
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Dr. Svedberg is thoroughly ftt homo in this littlo book, for his own laboratory 
has long boon famous for the researches on the formation of colloids, especially by 
electrical methods; this work in particular is well described and well illustrated. 
An extensive field is covered in little compass, being admirably summarised, critically 
considered, and clearly stated. Over two hundred references to the literature are 
made. 

The following quotation from the Introduction will serve to indicate the skeleton 
ideas upon which the discussion is built: 

“Colloids or disperse systems in general may be formed in two ways, 
differing in principle: by condensation, or by dispersion. In one case matter 
is brought together within a smaller boundary surface than^ before; in the other 
case the matter is dispersed so that the specific surface is increased. In many 
cases diverse systems are formed by a combined process of condensation and 
dispersion. Often on superficial observation the process may be considered, 
for instance, as a dispersion, while an intimate analysis of the phenomenon 
shows that a condensation process is inserted so as to make such a process the 
direct cause of the formation of the disperse system. • • • H ^^ke state of the 
system in the period that directly preceues the formation of the disperse system 
be taken into consideration, the classification of the processes of formation in 
condensation and dispersion will evidently be clearly defined.** 

After a discussion of the formation of disperse systems in vacuo, a very clear 
account is given of the various methods of electric pulverisation. Fifty-three pages 
are then devoted to the study of Condensation Processes in the formation of disperse 
systems in liquids and in solids. The author here gives a succinct account of the 
numerous investigations on the formation of the classical colloid, the gold sol, and of 
Oden’s investigations on the relation between degree of dispersion and concentration 
(BaSO^ sols). The final section, on dispersion processes, includes very brief treat¬ 
ments of (1) partial dissolution, (2) grinding, and (3) emulsification. 

The subject of emulsification might well have received greater consideration, 
since, as Dr. Svedberg agrees, “ the formation of disperse systems by emulsification 
is important both from a theoretical and from a practical point of view. * The 
reversal of phases, the recently described method of intermittent emulsification, and 
the question of the limiting concentration of a purely diphasic emulsion (as distinct 
from concentrated emulsions obtained by using a third reagent), are matters clearly 
to be included in any general discussion on the formation of disperse systems. 

The book is well written, and published in an attractive form. Very few errors 
have been noticed— e,g,^ thioic acid, for thiosulphuric acid (p. 90), and Na202S3 for 
Na^SjOa (p. 86). Headers will consider it strange to find the symbol J in KJ, AgJ 
and NaJ (p. 101) for iodides. 

All students of colloids will welcome this little book, and find it most useful. 

William Clayton. 

Coke Oven and By-Produot Works Chemistry. By Thomas Biddulph-Smith. 

Pp. x + 180. London : Charles Griffin and Co., Ltd. Price 21s. net, 

A work bearing this title, written by one actively engaged in the industry, might 
reasonably be expected to be a treatise on the chemistry of coke-oven practice and. 
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the application thereto of modern chemical and physical methods of control and ex¬ 
amination. The author has, instead, given us a manual of testing such as might have 
been written by a works chemist ’* who was not allowed on the works proper, but 
was confined to the laboratory. The examination of coal and coke is dealt with in 
four pages, thirteen lines only being devoted to the rather important matter of 
sampling. Another twenty-four pages are devoted to the examination and analysis 
of gases. 

In dealing with the liquid products of the carbonisation of coal the treatment is 
much more thorough, and the physico-chemical methods of determining benzene, 
toluene, xylene, etc., in commercial benzole and solvent naphtha due to Colman, 
Northali-Laurie, Spielmann, and their co-workers are given in full, seven folding plates 
of the necessary graphs enabling a worker to use these methods without frequent 
reference to several large volumes. This important feature alone will make the work 
extremely useful to those chemists whose work includes the examination of such 
complex mixtures as commercial hydrocarbons. 

It is to be regretted that the author has not dealt with calorimetry, pyrometry, 
and the physios of his subject generally a little more thoroughly. He has treated 
them so briefly that little could be gathered as to the use of some of the instruments 
described or the means which should be taken to secure reasonable accuracy during 
continued use. 

Some uncertainty is shown as to the spelling of benzole.’* On p. 138, Ap> 
pendix I., Dr. Spielmann’s translation of Weger's monograph on “ Some Constituents 
of Goal Tar and their Properties’* correctly states that the use of the German 
termination ol for both commercial and pure benzene and toluene is objectionable 
as being unnecessary and also in causing confusion, as it is properly reserved for the 
dXcohol group (phenoZ, not phenoZc).” “Benzol,” however, occurs throughout the 
book, but in the index ** benzole ’’only is given. The misprint ortha cresol occurring 
three times on p. 43 somewhat offends the eye. 

This book, notwithstanding the shortcomings indicated, is a valuable contri¬ 
bution to the literature of chemical industry, more especially as there are full 
references to the original sources of information. It is to be hoped that in a new 
edition, revised in a more leisurely manner, the author may give us a work more 
representative of his knowledge and experience. 

In addition to Appendix I. already mentioned, a second appendix contains many 
useful numerical and other data. J. H. Costs. 

Critical Mioboscopy. By A. C. Coles, M.D.,D.So. Pp. viii + 100. London: J. and 
A. Churchill, 1921. Price 7s. 6d. net. 

The title of this work gives one a mild feeling of surprise by the thought that 
the small capacity of the volume should be sufficient to contain the whole of the 
subject indicated. Further investigation, however, shows that the contents ar^ 
limited to the application of critical microscopy in the study of bacteriology and 
protozoology only, and some indication of this might have been given in the title or 
Bub-titlc. 
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The first thirty-three pages describe the microscope aad its various accessories, 
whilst the remainder of the book is devoted to maaipalation, photomicrography, and 
one-and-a-half pages to the staining and mounting of objects. 

The general style of the book is decidedly fragmentary, owing to the frequent 
interposition of extracts from the works of eminent microsoopists, including many 
from the writings of E. M. Nelson, expressed in his usual unpleasantly interrogative 
style. So large a proportion of the subject-matter of the book is derived from the 
latter writer, that he is entitled to have his name coupled with that of the author 
upon the title-page. The information furnished, based largely upon the author’s 
experience, is excellent, and should be of great value to any worker who, having 
mastered the elementary principles of microscopy, desires to obtain the best results 
possible from his instrument. Careful and accurate descriptions are given of methods 
for determining magnifying powers, optical indices, cover-glass correction, etc., and 
the means necessary for securing correct critical illumination is dealt with in an 
admirable manner. Any worker applying the principles and methods of manipulation 
advocated in this volume should meet with little difficulty, even when using the 
highest magnifications. 

It is perhaps too much to expect that a book of this type should be free from 
errors, but such as occur are fortunately not serious. On p. 12 we are informed 
that **the Zeiss and Winkel lenses are . . , engraved 10 and 12, which . . . refer to 
the thickness of the cover-glass in millimetres,” whilst on p. 72, line 9, uncovered 
objective” should obviously read as “uncovered object.” On p. 93, E. M, Nelson 
makes light of the effects of vibration during exposure in photomicrography, but the 
reviewer has lost many plates in the past from this cause, even when using a magni¬ 
fication of X 500, when working in a laboratory adjoining an electrical power-house, 
and on other occasions in a building the foundations of which were close to the 
District Bailway. The method advocated on p. 96 for the removal of dried balsam, 
cement, etc., from slides by the use of a knife is hardly one to be recommended, 
since the surface is liable to be scratched, and such blemishes must be very confusing 
when examining dry unmounted films microscopically. Information of but little 
value is given in reference to a micrometer for measuring the thickness of cover- 
glasses, etc., on p. 31, where the price is given as “pre-war 38. 9d.” The cost of this 
appliance at the present time is likely to be of more use. We are informed in the 
Preface that the author has “also given a short account of photomicrography with a 
very simple camera, by means of which one is able to take . . . sixteen photographs 
on a quarter-plate,” but on referring to p. 89 for the method employed we find that 
“ it is very difficult to describe on paper,” and the only information obtainable is that 
a piece of sheet zinc with a hole 25 by 19 mm. out in it is u^d. 

The Index provided shows evidence of hurried compilation, for, whilst containing 
some incomplete references, such as “Back of objective,” “Dust and dirt,” 
“ Indian ink method,” and “ Measurement,” other subjects contained in the volume, 
including “ Slides, cleaning of,” “ Development of plates,” “ Vibration in photomicro¬ 
graphy, “ Staining of objects,” etc., are omitted. 

The illustrations throughout the volume are good, and the twenty-seven photo¬ 
micrographs of pathogenic protozoa, with magnifications ramging from x 400 to 
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X 3,000, are excellent examples of the author's results, although seen at a dis* 
advantage against the white background surrounding them. T. J. Ward. 

A Frbnch-English Dictionary fob Chemists. By A. M. Patterson, Ph.D. 

Pp. 384. New York: J. Wiley and Sons, Inc. London ; Chapman and Hall. 

Price IBs. net. 

Some twenty years ago a German chemical society planned the publication of a 
complete chemical dictionary in English, French, and German, in which place was to 
be found for all the technical terms associated with each branch of chemical industry. 
Unfortunately, after an immense amount of material had been compiled, the scheme 
had to be abandoned for lack of funds, and the chance of an ideal chemical dictionary 
in the three languages was lost. 

Apart from such an elaborate work as this, which could only have been produced 
by the collaboration of a large number of chemists, there has long been a demand for 
smaller dictionaries in French and German, containing most of the words which 
chemists need to know in order to read chemical and general scientific papers in 
those languages. To meet this want a concise German chemical dictionary was 
compiled, four years ago, by Dr. Patterson, and this has now been followed by a 
companion volume in French by the same author. 

In each case the same plan has been adopted. In addition to the usual chemical 
terms, there is a general vocabulary of common words of most frequent occurrence, 
so that reference by a beginner to a second dictionary is largely obviated. In both 
dictionaries the basis and development of chemical nomenclature in the respective 
languages is concisely explained, so that it is usually possible to find the correspond* 
ing English equivalent, even when the actual word is not given. 

Students only slightly acquainted with French chemical literature are frequently 
puzzled by the common use of colloquial or archaic words instead of the modern 
chemical terms, such as, for example, sel de Seignette^ sel de pmnelle^ sel diuretiqxce, 
etc. In translating these and similar terms the author of these dictionaries has 
usually given both the literal English equivalent and the chemical name of the com¬ 
pound, although there are a few exceptions to this useful rule, such as, for example, 
eau de Laharraqtce, and some omissions. In like manner, the composition of many 
pharmaceutical preparations is indicated in brackets after the translation, and the 
names of the various herbs associated with pharmacy are included, together with the 
more common medical terms. 

The author must be congratulated upon having compressed so much into so 
small a space, and this French dictionary may be as warmly recommended to 
chemical students as its. German predecessor. 

Both books are bound in flexible covers of a size convenient for the pocket, and 
are clearly printed on good paper. Editor. 
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THE COLORIMETRIC METHOD OF DETERMINING HYDROGEN ION CON¬ 
CENTRATION : SOME APPLICATIONS IN THE ANALYTICAL LABORATORY. 

By NORMAN EVERS, B.Sc., F.I.C. 

. {Bead at the Meeting, June 1, 1921.) 

Hitherto in the literature of analytical chemistry the terms “acidity” and 
“ alkalinity ” have in general been very loosely employed. “ Acidity ” or “ alkalinity ” 
have usually been determined by titration, and expressed in one of two ways: (a) As 
the number of c.c. of standard acid or alkali required by a given weight of the 
substance in order to render it neural to some indicator; {b) as the percentage of 
some acid or alkali to which the acidity or alkalinity is ascribed, in some cases quite 
arbitrarily. If we require to hnd the percentage of a single acid or alkali which we 
know to be present, there is no objection to the titration method, but in many cases 
the important point is not the total percentage of acid or alkali present, but the 
number of hydrogen or hydroxyl ions present. 

Hydrogen ion concentration rather than the amount of acid present is the 
important factor in the curdling of milk, the precipitation of proteins, the hydrolysis 
of sugars, and processes of digestion or fermentation, to take only a few instances. 
The majority of bacteria, yeasts, etc., have a range of hydrogen ion concentration at 
which their growth is at a maximum, and for this reason this factor is of the greatest 
importance in the case of bacteriological media and in biological processes generally. 
The complete precipitation of metals as their sulphides in inorganic analysis is 
dependent on the hydrogen ion concentration of the solution. 

If “acidity” or “alkalinity” were expressed in terms of the hydrogen ion 
concentration of a solution of known strength, this would merely involve the use of 
a number without reference to any particular indicator, acid or alkali. 

Owing to the work carried out in recent years the accurate determination of 
hydrogen ion concentration is now a comparatively simple matter. If only reason¬ 
able accuracy is required determinations can be carried out as a routine test in any 
laboratory not involving any special apparatus or skill. 

Method of Expressing Hydrogen Ion Concentration. —Dr. Monier Williams 
Analyst, 1921, 316) has dealt with the theoretical considerations involved. The 
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symbol P„, by which hydrogen ion concentration is expressed, indicates the logarithm 
of the reciprocal of the concentration of hydrogen ions in terms of normal— e,g., when 
P„=s:2, the hydrogen ion concentration is N x or one hundredth normal; when 
= 3, one thousandth normal, and so on. At the point of absolute neutrality,—i.e., 
for pure water—P h« 7. When P„ is less than 7 the liquid is acid, and when P„ is 
greater than 7 the liquid is alkaline. 

Methods op Detebmination — (a) The Hydrogen Electrode or Electrometric 
Method ,—This is the most accurate method of determining hydrogen ion concentra> 
tion. It has been described by Dr. Monier Williams {loc. cit.). Its disadvantages 
are the somewhat complicated apparatus required, and the fact that its use involves 
difficulties where a series of determinations is to be made. 

(b) The Colorimetric or Indicator Method ,—This method, though sufficiently 
accurate for ordinary purposes, is not capable of as great accuracy as the electro¬ 
metric method. It requires, however, no special apparatus, and a large number of 
determinations can be carried out at the*same time. It is inapplicable to very dark 
solutions, though it may be used for coloured solutions if the colour is not too deep. 
It may be used with success with turbid liquids such as milk. 

The colorimetric method depends on the fact that with every indicator the colour 
change extends over a characteristic zone of hydrogen ion concentration ; if, therefore, 
the hydrogen ion concentration of an unknown liquid lies within the range of a certain 
indicator, we can determine the factor with accuracy if we can find a solution of 
known hydrogen ion concentration which gives the same shade of colour with the 
indicator. The two essentials for this method are, therefore : (a) A complete series 
of indicators with well-marked colour changes which will cover a wide range of 
hydrogen ion concentration, ip) Solutions of known hydrogen ion concentration 
which are easily prepared and stable. By the use of some of the recently synthesised 
indicators of the phthalein series, together with methyl red, we can fulfil the first 
requirement. As the accompanying chart shows, these indicators show brilliant and 
permanent colour changes over a range of P„ = l to P„ = ll. If we have a solution 
of unknown hydrogen ion concentration, and we test it with various indicators until 
one is found to give a shade of colour intermediate between its extreme shades, we 
can then find a solution of known hydrogen ion concentration which gives the same 
shade of colour with the same amount of indicator. 

Solutions op Known Hydeogbn Ion Concentration. —It is not possible 
for this purpose to use solutions of acids or alkali of known strength on account of 
the susceptibility of such solutions to changes of hydrogen ion concentration from 
accidental causes, such as the alkalinity of the glass, etc., but this difficulty may be 
overcome by introducing certain salts, such as phosphates, borates, etc., which have 
a “buffer** action—i.e., which have the property, when in solution, of causing the 
hydrogen ion concentration to be only slightly affected by the addition of small 
amounts of acid or alkali. For ordinary purposes the following four solutions, 
together with hydrochloric acid and ^ sodium hydroxide, are all that are 
required. By taking definite volumes of any of these solutions, with different 
volumes of hydrochloric acid or ^ sodium hydroxide, solutions of practically 
Any Ph required may be obtained. 
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1. Standard ^ Sodium Citrate Solution. —This is prepared by dissolving 
21*008 grms. of pure oitrio acid in 200 o.o. of 2f-sodium hydroxide solution and 
diluting to 1,000 c.c. with water. 


0*1 iV-Oitrate 
Solution. 

0*1 iV-HOl. 

Ph- 

! 

0-1 JV-Oitrate 
Solution. 

0*1 iV-NaOH. 

Ph. 

C.c. 

C.c. 


C.c. 

C.c. 


1-0 

9-0 

1-17 

9-5 

0-5 

502 

2-0 

8*0 

1-42 

9-0 

10 

5-11 

30 

7-0 

1-93 

80 

20 

5-31 

3-33 

6-66 

2-27 

70 

30 

5-57 

4-0 

6-0 

2-97 

60 

40 

5-97 

4-6 

5*5 

3-36 




4-75 

6-26 

3-53 




50 

50 

3-69 

1 



6-6 

4-5 

3-95 




60 

4-0 

4-16 


! 


70 

3-0 

4-45 



[ 

80 

2-0 

4-65 


1 i 

1 

, 

90 

10 

4-83 


1 

1 

9-5 

0-5 

4-89 




10-0 

00 

4-96 





2. Standard ^ Sodium Borate Solution. —This is prepared by dissolving 
12*404 grms. of pure boric acid in 100 c.c. ^-sodium hydroxide solution and diluting 
to 1,000 c.c, with water. 


0*2 iV-Borate 
Solution. 

0-1 iV:-HCl. 

P... 

0*2 A^-Borato 
Solution. 

0*1 iV-NaOH. 

Ph. 

C.c. 

C.c. 


C.c. 

C.c. 


5-5 

4-5 

7-94 

90 

lO 

9-36 

5-75 

4-25 

8-14 

80 

20 

950 

60 

40 

8-29 

70 

30 

908 

6-5 

3-5 

8-51 

60 

40 

9-97 

70 

30 

8-68 

50 

50 

1108 

7-5 

2-5 

8-80 




80 

20 

8-91 




8-6 

1-5 





90 

lO 





9-5 


917 




lOO 


9-24 





3. Standard (Jtf/15) Potassium Dihydrogen Phosphate Solution is prepared by 
dissolving 9*078 grms. pure potassium dihydrogen phosphate (KH^PO^) in 1,000 c.c. 
water. 

4. Standard (ilf/16) Sodium Phosphate Solution is prepared by dissolving 
23*87 grms. pure sodium phosphate (Na 2 HP 04 . 12 n 20 ) in 1,000 c.c. water. 

The two last solutions are used in combination. 
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Phosphate Standabds. 


M/15 Na2HP04 
Solution. 

M/15 KH2P04 
Solution. 

Pi<- 

M/16 NujHPOj 
Solution. 

M/15 KH 3 PO 4 
Solution, 

O.c. 

C.c. 


C.c. 

C.c. 

0-0 

10-0 

4-49 

6-0 

4-0 

0-1 

9-9 

4-94 

7-0 

3-0 

0-25 

9-75 

6-29 

8-0 

2-0 

0-5 

9-5 

5-69 i 

90 

10 

1-0 

90 

5-91 I 

9-5 

0-5 

2-0 

8-0 

6-24 

9-75 

0-25 

30 

7-0 

6*47 j 

9-9 

0-1 

4-0 

6-0 

6-64 i 

100 

00 

5-0 

5-0 

6-81 i 





6- 98 

7- 17 
7-38 
7-73 
8*04 
8*34 
8*68 
9-18 


The following solutions are also required: 

^ Sodium Hydroxide Solution {Free from CarboTUite ).—One hundred grms. of 
pure sodium hydroxide are dissolved in 100 c.c. water in a flask covered with 
tin-foil, and allowed to stand overnight for the carbonate to settle. The solution is 
then Altered quickly with the aid of the pump through a hardened Alter. Ten o.c. 
are diluted to about ^ strength with distilled water free from carbon dioxide, 
standardised against potassium hydrogen phthalate to phenolphthalein, and diluted 
to ^ strength. This solution is stored in a bottle coated with paralAn wax and 
connected by a glass tube with a burette. The bottle and the burette have side- 
tubes joined to soda-lime tubes to prevent the entrance of carbon dioxide. 

Hydrochloric Acid .—The ordinary laboratory solution may be used. The 
above solutions, with the exception of the sodium hydroxide, are kept in well- 
stoppered resistant glass reagent bottles. The only other apparatus required con¬ 
sists of burettes, grciduated pipettes, suitable dropping bottles for the indicators, and 
racks for the test-tubes. 

Indicator Solutions. —The following table shows a complete series of indicators 
which may be used for solutions from Ph = 1 to Ph« 11. These indicators are now 
readily obtainable on the market. 



Strength of Solution. 

Range of Pm 


Per Cent. 


Thymol blue ... 

0*04 in water 

/ 1-2 to 2-8 
\ 8-0 to 9-6 

Brom-phenol blue 

0-04 „ 

2-8 to 4-66 

Methyl red ... 

0‘02 in 50 per cent, alcohol 

4-4 to 6’0 

Brom-eresol purple 

0'04 in water 

6*2 to 6*8 

Brom-thymol blue 

0-04 „ 

6-0 to 7-6 

Phenol red ... 

0-02 „ 

6*8 to 8-4 

Thymolphthalein 

0'04 in alcohol 

10-0 to 11’0 
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Method of Dbtebmination—1. For Clear or Turbid Liquids Free from Colour. 
—The solution to be tested is tried with various indicators until one is found which 
gives a tint lying between its extremes of colour. Ten c.o. of the solution are then 
run into a clean test-tube, washed with neutral distilled water, and 5 or more drops 
of the indicator solution are added. With a little practice it is easy to judge from the 
shade of colour roughly what the P„ value is. Ten c.c. of a solution of this P„ value 
are then prepared in another test-tube from the standard solutions by consulting the 
tables— e,g., if the solution gives a neutral colour with brom-phenol blue, the P„may 
be judged to be about 3*5. Prom the tables we see that a mixture of 4*75 c.c. of 
^ citrate solution and 5-25 c.c. of hydrochloric acid has a P„ value of 3‘53. 
This mixture is therefore prepared by running in the solutions from burettes or 
graduated pipettes. Five drops of the indicator are added and the colours compared. 
If the shades of colour do not match, another tube of a different P„ value is prepared 
until an exact match is obtained. 

2. For Coloured Liquids .—For this purpose the piece of apparatus known as a 
comparator is used (see diagram). It consists of a cubical block of wood of 3 J inches 
side, with four holes bored vertically to hold four test-tubes. 
Two holes are also bored horizontally completely through the 
block, so that it is possible to look through two pairs of test- 
tubes simultaneously. In hole No. 1 is placed the tube con¬ 
taining 10 c.c. of the solution to be tested and 5 drops of 
indicator. Hole No. 2, behind this, holds a tube containing 
10 c.o. of distilled water. In No. 3 we have the tube contain¬ 
ing 10 o.c. of the standard solution with 5 drops of indicator, 
and, behind this, in No. 4 is a tube containing 10 c.c. of 
the coloured solution. In this way the colour is compensated, 
and we can compare the shades of colour without interference 
from the colour of the solution. If the colour of the solution 
is very dark, it may not be possible to distinguish the colour 
of the indicator, and recourse must be had to the electro¬ 
metric method. Where a large number of determinations 
has to be made it is convenient to have racks holding test- 
tubes containing a series of standard solutions with the indi¬ 
cator, so that the tubes can be easily picked out for comparison and replaced. In 
this way a large number of solutions can be dealt with in a very short time. With 
practice it*is quite easy to get a rough idea of the Ph value of a solution by merely 
adding the indicator without the use of standard solutions, and in many oases this 
may be all that is required. 

The Dbtebmination of Acidity ob Alkalinity op Commbboial Abticlbs. 
—The method is very useful where a large number of samples have to be compared 
for acidity, such as gelatin, flour, starches, milk, sulphur, and many others. For 
merely comparative purposes all that may be necessary is to add the indicator to a 
suspension or solution of known strength and compare the colours without determin¬ 
ing the actual P^ value. 

Fine Ohemioals .—Every pure salt when in a solution of definite concentration 
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should give a solution of definite Ph value. The method may therefore be used as 
an indioation of the purity of salts and of the presence of an excess of the free acid 
or base. Where a strong acid is combined with a strong base the Ph of the solution 
should be about 7. If the base is stronger than the acid the Ph of the solution will 
be greater than 7, and if vice versa, the Ph will be less than 7. 

The following are a few of the more interesting results obtained with com¬ 
mercial chemicals. 

Sodium Salicylate. —Pure sodium salicylate prepared by dissolving pure 
salicylic acid in the calculated amount of pure sodium hydroxide solution was 
found experimentally to have in 2 per cent, solution Ph«= 9*1. A large number 
of commercial samples, on the other hand, were found in 2 per cent, solution to lie 
between Ph = 4‘4 and Ph = 5*8. The reason appears to be that manufacturers 
are careful to keep an excess of salicylic acid present in order to avoid the dis¬ 
coloration which occurs if the salt is allowed to become alkaline. The excess of 
salicylic acid is found on titration to average about 0*1 per cent. 

Morphine Hydrochloride. — The Ph of a 1 per cent, solution of morphine hydro¬ 
chloride was found by experiment to be 3‘65. Several commercial samples varied 
from 4*5 to 4 8, evidently containing a very slight excess of morphine. One sample, 
however, had a Ph of G-5. It was not so readily soluble as usual, and was shown to 
contain free morphine. 

Calcium Chloride. —A sample of crystalline calcium chloride was found to have 
a Ph in 2 per cent, solution of over 11. Calcium chloride, if pure, should give a 
practically neutral solution. The result was found to be due to the presence of free 
lime in the sample. 

Potassiim Iodide. —The reaction of this salt is of considerable importance from 
the pharmacist’s point of view, as there must be no possibility of iodine being set free 
in the various combinations in which it is likely to occur. For this reason a salt 
with a slight alkaline reaction is to be preferred. If the P„ of a 2 per cent, solution 
is not less than 7 nor more than 9, the salt will be satisfactory from this point 
of view. 

As other instances in which the method may be useful the determination of the 
alkalinity of riatural waters and of soap solutions may be mentioned. For the 
standardisation of the reaction of bacteriological media it has to a very large extent 
replaced the old method of titration to phenolphthalein. 

In the author’s experience, in a commercial laboratory dealing with a large 
variety of materials, this method is finding fresh uses almost daily. There are 
probably many other analytical problems, besides those mentioned above, to which 
this method might be applied. The aim of this paper, for which but little novelty is 
claimed, is mainly'to illustrate to those analysts who have not yet had experience of 
it what is, in the author’s opinion, a valuable addition to analytical methods. 

My thanks are due to Messrs. Allen and Hanburys, Ltd., in whose laboratories 
this work was carried out. 

Discussion. 

Mr. W. Faktbidge said that the National Health Insurance Committee had 
given attention to the question of hydrogen ion concentration in so far as it was 



400 


DETERMINING HYDROGEN ION CONCENTRATION 


applicable to bacteriological media, and the results of their investigation could 
now be obtained in* pamphlet form. Referring to the personal element, which was 
so important in colour matching, he pointed out that the matching apparatus was 
independent of the original colour of the solution. 

Mr. G. L. L. Clabemont questioned the method of expressing the results on the 
ground that it was a purely conventional way of expressing something we did not 
understand at all. In his opinion such methods as these did not mark any advance 
in general laboratory work, and he did not consider the method really useful. Many 
years ago, when other indicators were used, the results were quite as accurate and 
good as now. 

Mr. B. S. Evanb said that there was considerable conventionality in the use of 
indicators, and that different indicators did give different results with different acids, 
and he considered it all to the good that some attempt should be made to 
express acidity, independently of the indicator. He would be glad to know if Mr. 
Evers knew of any apparatus for balancing extraneous colours in ordinary colorimetric 
work, as, for instance, in the colorimetric estimation of manganese in copper, where 
the colour of the iron present interferes with the matching of the permanganate. 
He cited the case of acid phosphates as one in which ordinary titration with indicators 
was useless. 

Mr. Hawkins said the chief difEiculty was the question of carbon dioxide. Small 
quantities of carbon dioxide were liable to creep in, and everybody knew that in the 
case of the Ejeldahl process such,small quantities made a distinct difference. He 
would be glad to have a little information as to an indicator sufQciently insensitive to 
carbon dioxide and yet acting as a sharp indicator in artificial light. 

Mr. Bolton asked if Mr. Hawkins had tried cochineal for Kjeldahl estimations, 
as he had found it sensitive both by day and night, and he thought it would be 
difScult to find a better indicator for that purpose. 

Mr. Chapman, after thanking the author for having brought the matter before 
the meeting in such a clear manner, remarked that everyone knew'how unsatisfactory 
itmus, methyl orange, etc., were, on occasions, as indicators, and alluded, as an 
example, to the adjustment of the hydrogen ion concentration of soluble starch used 
in Lintner’s method of determining diastatio activity. With these* new indicators 
one could, at any rate, get definite results. 

Mr. Evebs, in reply, stated that be had bad considerable experience with this 
method and the methods in general use, and bad obtained far more uniform results 
in this way than by the ordinary method of standardisation. Hydrogen ion concen¬ 
tration could be determined rapidly—rapidity was its great point, and the trouble of 
titration was eliminated. It was a means of getting something absolutely definite; 
you did understand what you were determining. Bo far as he knew, there was no 
previously described apparatus suitable for Mr. Evans’s purpose, but probably the 
apparatus he had demonstrated would be suitable. He had always used brom-phenol 
blue for ammonia titrations, as he had found that it was not interfered with by 
carbon dioxide. He did not consider that cochineal had any advantages over these 
indicators, and it was not so effective for determining hydrogen ion concentration. 
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GEHSBOK BEANS. 

{Bauhinia esculenta Buroh.) 

By G. T. BBAY, A.LC. 

Gbmsbok ” beans, derived from Bauhinia esculenta Burch. (N.O. Leguminosce), a 
plant indigenous to South Africa, are stated to be eaten by both the natives and 
animals of the South-West Protectorate of the Union of South Africa. No analysis 
of the beans appears to be on record, and the following results of the examination of 
a sample recently received at the Imperial Institute from South Africa are therefore 
of interest. 

The beans were dark reddish-brown, roughly spherical in shape, and about ^ to 
^ in. in diameter. They had a woody shell, the inner surface of which was covered 
with a thin layer of opaque, tough, white, horny material. The kernel was fairly 
hard, cream-coloured, and oily, and had a pleasant nutty flavour with a faint bitter 
taste. The beans were composed of 49 per cent, of shell and 51 per cent, of kernel. 
The average weight of a bean was 2 grms. and that of a kernel 1 grm. 

The results of the examination of the beans are given below : 



1 

1 

Pat(t;xtd. 

Carbo- 







1 Crude 

1 Pn»tcln». 

with 

Hodium- 

dried 

hydrates, 
etc. (by 
differ* 

Crude 

Fibre. 

i 

Ash. 

Nutrient 

Ilatio. 

Food 

Unitii 



i 

otJier). 

cnee). 


i 



Husks aluue 

(per cent.) ST) 

1 ‘2T) I 

; 0-2 

67-2 

19-8 i 

i 1*8 i 

1 :27*1 

74 

Kernels alone 

40 

i 32-8 i 

I 416 

17*2 

1*3 

3*1 1 

1 : 3*4 

203 

Whole beans 

„ 0*2 

i 18-0 

1 

21-3 

41*6 

10-4 , 

2*5 , 

1 : 5*0 

140 


The beans are free from alkaloids and cyanogenetic glucosides. 

A quantity of oil was extracted from the kernels with petroleum spirit, and was 
a golden yellow, limpid liquid with a nutty odour and an agreeable taste. On 
analysis the following figures were obtained 1 


Specific gravity at 15/15° C. 0-9211 

Acid value . 0-6 

Saponification value. .,. 190-0 

Iodine value (Hubl,17 hours) . 95*6 

Volatile acids (soluble*) . 0-3 

Volatile acids (insoluble*) . .. 0*1 

Unsaponifiable matter, per cent. 0*8 

Befractive index, (w)\? . . ... 1*464 

‘‘ Titre ” of fatty acids . 30*6 


The residual cake left after the expression of the oil would have the following 
composition (when calculated on the basis of a 7 per cent, oil content): Moisture, 
6-4; crude proteins, 52*2; fat, 7-0; carbohydrates, etc. (by difference), 27*4; crude 
fibre, 2-1; and ash, 4*9 per cent. Nutrient ratio, 1 : 0*83 ; food units, 176. 

The above examination shows the kernels to be rich in crude proteins and oil. 
The oil is of good appearance, and has constants very similar to those of cottonseed 

* Number of o.c. }K>tassittm hydroxide solution required to neutralise the aoida from 5 grms. of oil. 
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NOTIS 


oil, and ahonld be of value as an edible oil. The cake left after the expression of the 
oil contains a very high percentage of protein and a low amount of crude fibre. Its 
value would probably be well above that of decorticated cottonseed cake, but it 
would be advisable to carry out feeding trials with it before making a definite 
recommendation. 

In India the seeds of Bauhinia esculenta^ and also those of other species of 
Bauhiniay are employed as food, whilst those of B. Vahlii are stated to have medicinal 
properties. 

The author desires to acknowledge his indebtedness to Mr. P. F. C. Sowter, B.l3o., 
A.I.G., for his assistance in carrying out some of the work. 

Scientific and Technical Department. 

Imperial Institute, S.W. 




NOTES. 

The Editor desires to point out that the pages of the Jourruil are open for the incCusion 
of short notes dealing with analytical practice and kindred matters. Such mtes 
are submitted to the Publication Committee in the usual manner. 

A SOUTINE TEST FOB THE PBEBENCE OF SULPHITES. 

The following method has been found to be a useful routine one for the detection of 
sulphites added as a preservative or bleaching agent to foodstuffs, confectionery, 
and other goods. 

It is a modification of the combined methods of Schmidt (Arbciten aus dem 
Kaiserlichen Gesundheitsamte^ 21, 226).and of Winton and Bailey (/. Amer. Chem. 
Soc.t 1907, 29, 1499), and in practice has been found to be speedy, sensitive, and 
efficient, without the disadvantages of the better-known method of reduction by 
means of zinc to hydrogen sulphide (U.St Dept, Agr. Bui,, 107, A.O.A.C.). 

Ten grms. of the material, such as dried fruit or minced meat or fish, are incor¬ 
porated with 10 to 20 o.c. of water, by means of a pestle and mortar, and transferred 
to a small conical flask of about 50 c.c. capacity. In the case of fruit-pulp, glucose- 
syrup, or fruit juice, 10 c.o. may be diluted, when necessary, with 10 to 20 o.c. of 
water in the flask. % 

Ten O.C. of dilute sulphuric acid of about 2N-strength and two or three small 
fragments of marble chips are now introduced into the flask, and the mouth immedi¬ 
ately covered with a piece of starch paper (impregnated with a 1 per cent, starch 
solution), which should be screwed round the neck of the flask, and held in place 
with a rubber ring. The reason for the addition of the marble is to set up a 
gentle current of carbon dioxide to sweep out the oxygen and the liberated sulphur 
dioxide. The top of the paper is moistened with 1 drop of a 1 per cent, solution of 
iodine. 

In the presence of any appreciable quantity of sulphites the blue stain on the 
starch paper will be immediately discharaed by the sulphur dioxide. If traces only 
be present, it ma^ take a few minutes. The action takes place in the cold; it may be 
hastened by leaving the flask in a warm place. 

If the drop of iodine solution used be of the magnitude of 0*1 o.c. it is obvious 
that the limit of sensitiveness of the test is the quantity of sulphur dioxide necessary 
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to reduce the iodine and discharge the blue colour—namely, 0*00025 grm.; and this is 
the limit usually found when using known amounts of sulphites, showing that 
practically the whole of the liberated gas is driven out of the flask. This amount, if 
10 grms. of the material be taken, would represent 0*0025 per cent, of sulphur 
dioxide, 0*175 grain per lb., or 1*75 grains ^r gwon respectively. 

By using a weaker solution of iodine me test could ne made more sensitive, but 
for a routine qualitative test the strength suggested makes it sufficiently delicate for 
the amounts usually met with. 

Traces of hydrogen sulphide do not seriously interfere with this method, but in 
practice 1 c.c. of a 5 per cent, solution of copper sulphate is added to the other 
in^edients when testing meat or flsh, and this will retain as much hydrogen sulphide 
as is likely to be present. 

Albbbt E. Pabkbs. 

4 * 4 ^ 


NOTES FROM REPORTS OF PUBLIC ANALYSTS. 

The Editor would he glad to receive the Annual or other Beports of Public Analysts 
containing matter of interest to the Society, Notes made from such Beports would 
he submitted to the Publication Committee. 

BOROUGH ANALYST’S REPORT TO THE BOROUGH OF SALFORD 

FOR THE YEAR 1920. 

Visitation of Farms. —It is considered that the primary object of the depart¬ 
ment is to procure a pure milk supply, and that leg^ proceedings should only be 
taken in cases of apparent fraud, or where persuasion fails to effect an improvement. 
Hence, during the year 1920, the proportion of milk dealers personally interviewed 
has been much larger, whilst in caaes where farm samples have been unsatisfactory 
the farms have been visited with the object of finding the cause, and, if possible, 
removing it. 

“ Appeals to the Cow.”—In the case of twelve samples of milk deficient in fat 
by amounts varying from 6 to 15 per cent. “ appeal to cow ” samples were taken by 
the inspector. These were found to be deficient in fat, although the solids-not-fat 
figures were up to the average. The farm was therefore visited by the Veterinary 
Surgeon and the Borough Analyst. There were thirty cows, all in fair condition, 
yielding about twenty-six gallons of milk. The feed consisted largely of brewers’ 
grains and turnips, with a proportion of maize meal and oats. It was considered 
that the albuminoid ratio was too low, and suggestions for improvement were made 
to the farmer. As a result, the milk supply has been permanently improved. After 
five weeks, four appeal to cow ” samples were again taken, and were found to 
contain 8*6,3*0, 3*4, and 3*4 per cent, of fat respectively. 

Dirt in Milk.— The following method of estimation is used : The milk (500 c.c.) 
is allowed to stand for some hours in a cvlindrical vessel, the bottom of which is 
dbrawn out and fitted with a tube graduated in 0*01 c.c. The volume of sediment is 
read directly and multiplied by two to obtain the parts per 100,000 of volume of 
sediment in the milk. Of the 613 samples examined, 396 gave no measurable 
sediment, 98 gave a sediment of 0*5 per 100,000, 62 gave 0*1, 8 gave 1*5, 29 gave 2*0, 
6 gave 3*0,1 gave 4*0, 6 gave 5K), 3 gave 6*0, 2 gave 7*0, 3 gave 9*0, 1 gave 10*0, 
1 ^ve 12*0, 1 gave 15*0, and 1 gave 20*0. As a provisional standard, samples giving a 
eediment of more than 5 volumes per 100,000 are being regarded as adulterated, 
although obviously this is too lenient to be accepted as a permanent standard. 

Samples under the Rag Flook Act, 1911.— Three samples were found to 
contain 70, 50, and 100 parts respectively of soluble chlorine per 100,000, and there- 
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fore did not conform with the requirements for the standard of cleanliness fixed by 
the Ministry of Health in the Bag Flock Regulations, 1912 (viz., a maximum of 30 

e irts per 100,000). In each case a circular letter was sent by the Medical OflBcer of 
ealth to the vendor, intimating that in future proceedings would be taken where 
the flock fell below the legal standard. G. D. Elsdon. 

•i* 4? 4^ *2-* 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Discoloration of Sweet Potatoes in Tins. E. F. Kohman. (/. Ind, Eng. 
Chem,, 1921, 13, 634, 635.)—The black coloration sometimes observed in tinned 
sweet potatoes is due to combination of a tannin-like constituent with iron derived 
from the container; since the iron must be in the ferric state in order to give the 
coloration, the access of air is necessary for the formation of the latter, and the 
necessity of tight seams is emphasised. W. P. S. 

Egg'S and Egg Products. (Beport of Connecticut Agric, Exper. Stat. Bxdl.y 227, 
1921, 223-224.)— Composition of Egg-Shells : Air-dried egg-shells (without the inner 
membranous lining) contained 0*21 to 0*64 per cent, of moisture (15 samples), 49*40 
to 53*28 per cent, of lime as CaO (26 samples), and 1*04 to 2*48 of magnesium oxide 
(7 samples), and lost on ignition 45*41 to 46*39 per cent. (15 samples). Egg-Powder: 
A sample stated to consist of sprayed egg yolk, albumin, salt, powdered skimmed 
milk, starch, gelatin, and sodium bicarbonate, had the following composition: 
Moisture, 6*83; ash, 9*47; protein (Nx6*25), 20*48; starch, 26*40; fat, 13*85; and 
lecithin phosphoric anhydride, 0*46 per cent. No artificial colour was present. 
Egg “ Noodles '*; Eight samples gave the following results on analysis : Ash, 0*68 to 
1*66; protein, 12*94 to 16*56; and lecithin phosphoric anhydride, 0*028 to 0*066 
per cent. They were free from artificial colour. The lecithin phosphoric acid 
(P 2 O 5 ) content was taken as the index of egg material present. Accepting Juckenaok’s 
standard (Conn. Exp. Stat. Becord, 1904, p. 138), 0*0225 per cent, of lecithin 
phosphoric acid may be found in ** noodles” prepared without eggs, and this amount 
is more than doubled by the addition of egg or egg yolk in the proportion of one to 
1 lb. of flour. Figures less than 0*035 or 0*040 per cent, do not indicate appreciable 
amounts of eggs. Dehydrated Eggs ; Two samples gave the following results: 
Moisture, 6*25 and 6*62; ash, 3*42 and 3*50; proteins, 40*44 and 43*00; fat, 45*12 
and 42*29; and lecithin P^Oj, 1*37 and 1*33 per cent. 

Adulteration of Egg-Powder with Cereal. (U.s. Dept. Agric. Bureau of 
Chemistry. Service and Begulatory AnnounceTnents, June, 1921. Suppl. 118, 96-97.) 
—An article sold as whole egg-powder made strictly from fresh eggs” was found to 
consist essentially of maize starch, egg albumin, and a small amount of calcium and 
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aluminium phosphates, and to be artificially coloured with tartrazine. It was 
condemned in the District Court of the United States as adulterated, and also as 
misbranded, notwithstanding the fact that the following statement was inconspicu¬ 
ously printed on the label: ** Artificially coloured, The contents of this packet con* 
tains powdered yolk of fresh eggs, albumin, corn starch, and phosphate/* 

Ice Cream. (Conmcticut Agric. Exper, StaL Bulky 227, 1921, 236-249.)— 
According to the Public Acts of 1919, ice cream manufactured in the State of 
Connecticut must contain not less than 8 per cent, of milk fat in (plain) ice cream, 
and not less than 6 per cent, in fruit and nut ice cream. It must be free from boric 
acid, salicylic acid, formaldehyde, saccharm, salts of copper, iron oxide, ochres, and 
injurious colours or flavours. Harmless permitted colours and flavours , must be 
declared, and the use of harmless vegetable gums and gelatin is allowed. Ice cream 
containing less fat than the standard amou*^ts may be sold provided the true fat 
content is declared. Of 400 samples examined in 1920, forty-seven contained less 
than the standard amounts of fat, but the average proportion was 8*8 per cent. 

Estimation of Caffeine in Tea and Coffee. R. E. Andrew and E. M. 
Bailey. {Connecticut Agric. Exper, StaL Bulk, 227, 1921, 256-258.)—The following 
simple method, based on the methods of Power and Chestnut (J. Amer, Chem. Soc., 
41, 1300), of Stahlschmidt (J. Amer. Off. Agric. Ohem.y 2, 3, 332), and of Deker 
{Chem. Zentrbly 1903,1, 1, 62), is submitted for collaborative study with a view to its 
adoption as an optional official process: Five grms. of the tea or coffee, previously 
^ound to pass through a sieve, are boiled with 10 grms. of heavy magnesium 
oxide in a 500 c.c. flask for two hours over a low flame, a narrow glass tube 30 ins. 
long being used as condenser. The contents of the flask are then cooled, made up to 
500 c.c. and filtered, and 300 c.c. of the filtrate mixed with 10 c.c. of 10 per cent, 
sulphuric acid, and evaporated to about 100 c.c. in an Erlenmeyer flask. The liquid 
is filtered into a separating funnel, the flask being rinsed out with small portions 
of 1 per cent, sulphuric acid, and the whole then shaken with six successive portions 
of chloroform (25, 20, 15, 10, and 10 c.c.). The united extracts are treated with 
5 c.c. of a 1 per cent, solution of potassium hydroxide, and the chloroform layer is 
subsequently drawn off, whilst the alkaline layer is washed with two portions 
(10 c.c. each) of chloroform, and the washings added to the main extract. The 
chloroform is distilled in a weighed flask, and the residue dried at 100^ C. until 
constant in weight. If desired, the nitrogen in the residue may be estimated by 
Kjeldahl’s method, and the caffeine calculated from the nitrogen multiplied by the 
factor 3*464. The quoted results obtained with various kinds of tea and with coffee 
by either method agree closely with those obtained by the more tedious methods of 
Stahlschmidt and of Power and Chestnut. 

New Method for the Volumetric Estimation of Reducing Sugars. A. 
Jonescu and V. Varcolici. {Ann. Chim, anaZ., 1921, 3, 229-234.)—The reagent 
employed contains 46 grms. of potassium ferricyanide and 46 grms. of potassium 
hydroxide per litre; it is standardised by titration with 0*5 per cent, dextrose 
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solution, 10 0,0. of the reagent being mixed with 20 o.c. of water and heated to 
boiling, and the sugar solution added, drop by drop, from a burette until the yellow 
oolour of the ferrioyanide has disappeared completely. Ten c.o. of the reagent 
should be reduoed by 0*05 grm. of dextrose. The method may be applied to the 
estimation of lactose in milk, after this has been treated with aoetio and picric acids, 
filtered, and the filtrate neutralised. When the concentration of the sugar solution 
is much less than 0*5 per cent., it is advisable to boil a portion of the sugar solution 
with the reagent, and to titrate the ferrocyanide with permanganate in acid solution. 
One litre of .^^-permanganate solution is equivalent to 368*34 grms. of potassium 
ferrocyanide, 329 grms. of potassium ferrioyanide, or 30 grms. of dextrose. 

W. P. S. 

Estimation of Maltose and Lactose in the Presence of other Reducingr 
Sugars by Barfoed’s Reagent. L. Le Grand. (Ann. Ckim. anal., 1921, 3, 240- 
244.)—Barfoed’s reagent is prepared by dissolving 20 grms. of neutral copper acetate 
in 300 o.c. of water, adding 7*5 o.c. of 38 per cent, acetic acid, and filtering the 
mixture. It is reduoed by dextrose, Isevulose, and galactose, but not by maltose and 
lactose. To estimate the two latter in the presence of other reducing sugars, a 
mixture of 5 c.c. of the sugar solution (containing not more than 0*1 grm. of total 
sugars) and 15 c.c. of the reagent is boiled for three minutes, filtered, the cuprous 
oxide is dissolved in ferric sulphate solution, and the quantity of ferrous sulphate 
formed is found by titration with standardised permanganate solution. Each c.c. of 
the latter solution should be equivalent to about 0*006 grm. of copper. Reference to 
a table gives the quantity of monoses corresponding with the amount of cuprous 
oxide formed. The total quantity of reducing sugars is estimated in another portion 
of the original sugar solution by means of Fehling’s solution; the difference between 
the two estimations gives the amount of maltose and lactose present. W. P. 8. 

Detection and Estimation of Lsevulinic Acid in Foods. L. Grtinhut. 
(Zeitsch, Untersmh, Nahr. Genussm,, 1921, 41, 261-280.)—A very sensitive reaction 
for lsevulinic acid (^-acetylpropionic acid) depends on the red coloration obtained 
when a dilute solution of the acid is treated with sodium nitro-prusside; the colora¬ 
tion is stable in alkaline and in acetic acid solution. Lsevulinic acid is generally 
accompanied in foods by formic acid, and sometimes by acetic acid and lactic acid. 
To estimate these acids, the sample is acidified with phosphoric acid and extracted 
with ether; the extraction-flask should contain a quantity of sodium hydroxide 
solution to prevent volatilisation of the formic acid with the ether vapour. The 
ethereal extract is then shaken with dilute sodium hydroxide solution, the aqueous 
portion separated, evaporated to dryness, and the residue dissolved in a definite 
volume of water. If formic and lsevulinic acids alone are present, the formic acid is 
estimated in a portion of the solution by the mercuric chloride method; another 
portion (50 o.o.) of the solution is then heated under a reflux apparatus for two hours 
with 20 c.o. of dilute sulphuric acid and an excess of potassium dichromate solution; 
the formic acid is oxidised to carbon dioxide and water, whilst the lsevulinic acid 
is oxidised to carbon dioxide, water, and acetic acid, according to the equation: 
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OjHgOj + 70 = C 2 H 4 O 2 + 3 OO 2 + SHjO. The mixture is then distilled, and the aoetio 
acid titrated in the distillate; the amount of diohromate reduced corresponds with 
the sum of the quantities of formic and acetic acids. When the sample itself contains 
acetic acid, the amount found in the distillate will be correspondingly more than is 
indicated by the amount of diohromate reduced. If all four acids (formic, acetic, 
IsBVulinio, and lactic) are present, it is advisable to submit the solution to a simple 
distillation. The distillate will contain almost the whole of the acetic acid and most 
of the formic acid, but practically no lactic acid, whilst the residual solution will 
contain all the Isevulinic acid, the lactic acid, and a portion of the formic acid. The 
two solutions are then analysed separately as described, oxidation with diohromate 
giving the amount of acetic acid corresponding with the lactic acid, as shown by the 
equation : C 3 H 4 O 3 + 02 = CgH^Og + OO 2 + HjO. To ensure complete oxidation of the 
lactic acid, the heating must be continued for a further two hours after 30 c.c. of 
concentrated sulphuric acid have been added to the mixture already oxidised as 
described. W. P. S. 

Composition of Hollyhock Seed and Oil. R. S. Hiltner and L. Feldstein. 

( hid, Eng. Chem,^ 1921, 13, 635.)—Mature seeds from the pods of different varieties 
of hollyhock had the following composition : Water, 4*4 ; ash, 6 9; oil (ether extract), 
11*9; crude protein, 21-2 ; crude fibre, 25*6; and starch, 9*1 per cent. The oil had a 
greenish-yellow colour; its physical and chemical characters were : Specific gravity 
at 15*6^ C,, 0*9275; n -jf, 1*4722; and iodine value, 119*0. With Halphen’s and 
Beohi’s tests the oil gave positive reactions, thus resembling cottonseed oil; the 
coloration with Halphen's reagent was not obtained when the oil had been heated 
previously for ten minutes at 250° C. W. P. S. 

Vanilla Paste. {Connecticut Agric, Exper, Stat, 227, 1921, 258.)— 

Vanilla extract of standard quality should contain in 100 c.c. the soluble matter from 
not less than 10 grms. of vanilla bean (Stwndards of Purity for Food Products^ 
D.S.D.A. Circ. 136 [1919]). The amount of vanillin obtained from 10 grms. of vanilla 
bean will depend upon the quality of the bean, and may vary from 0*07 to 0*24 grm. 
{Conn, Exp. Stat, Report, 1901, p. 150). A sample of vanilla paste recently examined 
consisted of gum, glycerin, and sugar, with 0*047 grm. of vanillin. The contents of 
the tube were stated to be equal to 1 pint of liquid extract of vanilla, and therefore 
should have contained at least 0*33 grm. of vanillin in the total quantity of 36*7 grms. 

Derivatives of Sulphur in Commercial Salvarsan. H. King. (/. Chem, 
Soc., 1921,119, 1107-1120.)—The difficulty experienced by manufacturers in preparing 
salvarsan of uniform toxicity is due to the substance being amorphous or doubtfully 
crystalline, and so not readily purified, and secondly to the use of sodium hypo¬ 
sulphite in the reduction process. Solutions of commercial salvarsan in methyl 
alcohol yield an insoluble deposit, which Fargher and Pyman (/. Chem, Soc., 1920, 
117, 373) regarded as the monohydrochloride of the monosulphamic acid of 3:3'- 
diamino -4:4^- dihydroxyarsenobenzene. An abnormal commercial sample recently 
examined yielded, when dissolved in methyl alcohol, 24 per cent, of a deposit which 
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had a similar etementary oomposition to that of Fargher and Pyman’s preparation, 
bat examination of several samples of the insoluble constituent showed thaf, in 
general, it consisted of a mixture of 8 : 8' - diamino -4:4^- dihydroxy—6 - sulphino- 
arsenobenzene monohydrochloride and “salvarsan sulphate” and hydrochloride,” 
the two latter probably being present chiefly in the form of the mixed salts. There 
was no evidence of the presence of a monosulphamic acid. The reduction of the 
basic property of the salvarsan molecule by the introduction of a sulphinic or 
sulphonic group has a distherapeutic effect, the influence of the sulphonic group 
being somewhat greater than that of the sulphinic group. The greater relative 
efficacy of pure sulphur-free salvarsan, prepared by means of hypophosphorous acid, 
compared with that of monosulphino-arsenobenzene, is shown by the results (described 
in detail) obtained by intravenous injection of the preparations into mice. 

Detection of Neosalvarsan in a Complex Mixture. M. A. Morel. Unn. 
Ghim, wnaLf 1921, 3, 215-216.)—In the case of a mixture of iodides of mercury aud 
potassium, sodium bicarbonate, arrhenal, and vegetable substance of brown colour, 
supposed to contain 0*6 per cent, of neosalvarsan, it was impossible to detect novo- 
arsenobenzene owing to the fact that insoluble brown substances masked the colour 
reactions in acid and alkaline solutions. The mixture was therefore examined (a) 
alone, (b) after adding a quantity of novo-arsenobenzene equivalent to the amounc 
supposed to be present. Three grms. were acidified with dilute hydrochloric acid 
(1 to 10) and treated with dimethylaminobenzaldehyde in hydrochloric acid. After 
twenty-four hours the precipitate was centrifuged off, washed free from acid and 
arrhenal, and, after destruction of organic matter, tested for arsenic in Marsh’s 
apparatus. Arsenic was thus detected in the mixture to which novo-arsenobenzene 
had been added (b), but not in the mixture itself (a). A test for formaldehyde was 
also made in the distillates obtained after treatment with dilute sulphuric acid ; for¬ 
maldehyde was detected in (b), but not in (a). (C/. Analyst, 1921, 144.) 

R. G. P. 
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Substance yielding Hydrogen Sulphide contained in the Seeds of 
Certain Papilionacess. M. Mirande. {Comjjtes rend, 1921, 173, 252-253.)— 
Further investigation supports the view that the source of the hydrogen sulphide 
yielded by the auto-fermentation of Lathyrus and other members of the PapilioTtacece 
family (Analyst, 1921, 291) is a substance of protein character; only part of the 
total sulphur present is emitted as hydrogen sulphide. T. H. P. 

Investigation of the Products of the Enzymic Hydrolysis of Inulin by 
the Biological Method for the Detection of Dextrose. E. Bourquelot and 
M. BrideL {J- Pbarm, Chim., 1921, VII., 24, 81-89.)—-It has been found previously 
that, when dextrose is dissolved, either alone or together with other sugars, in 70 
per cent, aqueous methyl alcohol, 82*6 per cent, of it is transformed into /^-methyl- 
glucoside by the action of emulein (Analyst, 1920, 4!5, 175, 413). Application of this 
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method of investigation to the product resulting from the hydrolysis of inulih by the 
inulase of Aspergillus niger shows that this product oonsistB solely of IsBvulose. 

T. H. P. 

Occurrence of Mangranese througrhout the Vegetable Kingdom. 6. 
Bertrand and H. Rosenblatt. (Comptes rend,, 1921, 173, 333-336.)—Maumen^ 
{Comptes rend., 1884, 98i 1416) gave a list of plants which, contrary to the general 
rule, he stated to be free from manganese. These included oranges, lemons, onions, 
and certain cruciferous plants. The authors have investigated these supposed excep¬ 
tions, and in all cases found manganese to be present in appreciable proportions. For 
example, in the case of a lemon the rind contained 0*17 ; the white pith, 007; the 
pulp (without pips), 0*03; and the pips, 0*24 mgrm. of manganese per 100 grms. 

T; H. P. 

Relative Digestibility of Various Preparations of Proteins from Beans. 
H. C. Waterman and D. B. Jones* (J- Biol Chem,, 1921, 47, 285-295.)—Experi- 
mentS m vitro and in vivo on the proteins of Chinese and Georgia velvet beans 
(Stizolobium niveum and S. deeringianum) show that the dialysed proteins are not 
sufficiently digestible for animal nutrition, but that when the dialysed protein is 
coagulated by boiling the increased digestibility is sufficient for animal growth. The 
raw and cooked beans contain dihydroxyphenylalanine, which also is a limiting 
factor. The digestibility of the proteins in vitro in terms of amino-nitrogen is 
30 per cent., which is increased to 57 per cent, (determined by digestion with pepsin 
and trypsin) on coagulation. Parallel experiments in vivo lead to the conclusion that 
whilift there is no definite quantitative relationship between digestibility in vitro and 
in vivo, there is a general agreement and rough proportionality, and variations are 
in the same direction. To account for the indigestibility of certain proteins, it is 
thought that the amino-acid residues are united in a different order from that in 
others which are readily assimilated by the animal and which are acted upon by the 
proteoclastic enzymes. H. E. 0. 

Viscous Lactic Streptococcus in Milk. H. Violle. (Ann, Inst, Pastern, 
1921, 35, 218-229.)—An objectionable form of lactic streptococcus is frequently 
present in milk and milk products. When grown on nutrient gelatin it forms large 
aggregates of crystalline appearance, whilst in saccharine media it produces lactic 
acid at the expense of most of the sugar, and yields a glairy substance. It is not 
pathogenic, and may be distinguished from the pathogenic streptococci of man and 
of the cow by its biological characteristics and the appearance of its cultures. It 
also differs in certain particulars from ordinary lactic streptococci, and ought, there¬ 
fore, to be classified with the paralactic or pseudolactio bacteria. 

Toxicity of Various Fractions and Combinations of Fractions of Coal Tar 
Creosote to Wood destroying Fungi. H. Schniiiz and S. H. Zeller. (/. Ind. 
Eng. Chem,, 1921, 13, 621-623.)—The results obtained in the investigation recorded 
show that there is ho visible cessation of growth of either Lenzites sapiaria or Poly- 
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'pofrm lucidiM when the concentration of the coal tar creosote is below 1 per cent. 
In the majority of cases, the toxic point (the minimum percentage of creosote which 
will inhibit completely the growth of the organisms) lies between 2 and 4 per cent. 
The fact that these results are at variance with those recorded by other observers is 
due to the methods used and to the disturbing influence of many factors. It is 
evident that Lenzites sapiaria is more resistant to greater concentrations of creosote 
than is Polyporus Imidus. As would be expected, the toxic point varies with the 
nature of the wood. The most toxic fractions are those which distil between 235” 
and 270” G. and between 270” and 316” G.; there is no great difference in the toxicity 
of any of the combinations of the various fractions except when the residue above 
365” G. is omitted. This residue is toxic only in very high concentration. The 
method employed for determining the toxic value consisted, briefly, in impregnating 
dry sawdust with an alcoholic solution of the creosote, and exposing the impregnated 
sawdust to the atmosphere for twenty-four hours to allow all the alcohol to evaporate; 
3 grms. of the treated sawdust were then saturated with water in a flask, sterilised 
in an autoclave, cooled, and inoculated with the cultures. The computed percentages 
were calculated on the dry sawdust, without taking into account the water present 
during the growth of the organisms; in commercial practice, the amount of impreg¬ 
nation is calculated as lbs. of creosote per cb. ft. of wood. Impregnated timbers, 
such as railway sleepers, may be placed under conditions, as regards moisture, very 
favourable to the growth of fungi, and the tests were intended to imitate these 
natural conditions. W. P. S. 

Toxicity of Wood Preservatives. C. J. Humphrey, R. M. Flemming, and 
E. Bateman. (/. Ind. Eng. Chem., 1921, 13, 618-621.)—The toxicity of a number 
of wood preservatives was tested by means of a method described previously 
(Analyst, 1915, 40, 447), the fungus used, Pomes annosus, being incubated at 26® G. 
on agar medium containing varying quantities of the preservatives. With beech- 
wood creosote, the toxicity of the fractions increased with the boiling-point, that of 
the fraction boiling at 225” G. having, at a concentration of 0*05 percent., five times 
the killing power of the fraction boiling at 180° G. The toxicity of various com¬ 
mercial preservatives corresponded with their cresylic acid content. The most toxic 
substance examined was a preparation containing about 24 per cent, of dinitro- 
phenol; this, in a concentration of less than 0*01 per cent., inhibited the growth of 
the organism. W. P. S. 

Teast Test as a Measure of Vitamln-JB. W. H. Eddy, H. L. Heft, 
H. C. Stevenson, and R. Johnson. (/. Biol. Chem., 1921, 47, 249-275.)—A 
critical study of yeast stimulation as a method of vesting for water-soluble vitamin-J3 
has been made, the technique of Funk and Dubin (7. Biol. Chem.^ 1920, 44, 487) 
being used with various extracts; it is found that, owing to lack of a basal medium 
providing an optimum of all factors except vitamin-R, the test is of little value as an 
estimation of vitamin content, as compared with rat-feeding experiments, though 
there is an approximate agreement if the extracts are dilute. When the solution is 
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very dilate, a destructive effect, due to the alkali, begins to appear, but the results 
are very contradictory. {Of. Analyst, 1921, 146, 246.) H. B. C. 

Fat-Soluble Vitamin and Yellow Pigmentation in Animal Fats. H. 
Steenbock, M. T. Sell, and M. V. Buell. (J. BM. Chem., 1921, 47, 89-109.)— 
It was considered that fat-soluble vitamin might be identical with yellow pigments 
of the carotinoid type, but experiment shows this is not so (c/. Analyst, 1921, 246). 
In cod-liver oil there is much fat-soluble vitamin, with very small amounts of yellow, 
pigments. In butter there is a seasonal variation in fat-soluble vitamin content, 
which does not run parallel with its yellow pigment; but, in general, owing to the 
content of the cow-feeds, highly pigmented butters are rich in the vitamin. Pale 
batters are looked upon with suspicion, and may contain as little vitamin as oleo¬ 
margarine. In the case of beef-fats, the most pigmented samples are generally the 
richest in the vitamin. The fact that fat-soluble vitamin is resistant to saponifica¬ 
tion by severe methods shows that it is not a fat or an ester. H. E. C. 

Fat'Soluble Vitamin Content of Peas in Relation to their Pigmentation. 
H. Steenbock, M. T. Sell, and P. W. Boutwell. (/. BioL Chem,, 1921, 47, 
303-308.)—Following the author's theory that fat-soluble vitamin is related to 
certain yellow-plant pigments, it is shown that in the case of ripe peas, out of six 
samples investigated the green peas which contained a quantity of yellow pigment 
were far richer in content of fat-soluble vitamin than yellow peas which contained 
much less yellow pigment. H. B. C. 

Anti scorbutic Principle of Potato Juice. Bezssonoff. {Comptes rend., 
1921, 176, 417-419.)—Raw uncrushed potato has a strong anti-scorbutic power, but 
the expressed juice has only a weak action, which is only slightly intensified by the 
addition of the residual marc. This instability of the anti-scorbutic principle appears 
to be due to enzymic action, and, in particular, to an oxydase (Bertrand’s lebcoase). 
By expressing the juice from the potato in the presence of citric or tartaric acid the 
action of the laccase is inhibited, and a product which does not tom brown on 
exposure to air and has a strong anti-scorbutic power is obtained. The juice ex¬ 
pressed from new potatoes has a much more pronounced anti-scorbutic acid than that 
derived from old potatoes. 

Effect of Heat and Oxidation upon the Anti-scorbutie Vitamin. R. A. 
Butcher, H. M. Harshaw, and J. S. Hall. (/. BioL Chem., 1921, 47, 483-488.)— 
Experiments previously made indicated that rhubarb juice and orange juice could be 
boiled for fifteen minutes without losing their anti-soorbutio power. Analogous 
results were obtained by Delf {Biochem. /., 1920, 14, 211) with juices extracted 
from fresh cabbages, Swedish turnips, and oranges, and it was suggested that the 
stability of the anti-scorbutic vitamin at temperatures above 100^ G. might be due to 
the absence of air. Further experiments have shown that the anti-scorbutic vitamin 
in fresh orange juice is not destroyed by pasteurisation for thirty minutes at 68^ C. 
in closed vessels, 6r by boiling for thirty minutes beneath a reflux condenser. 
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Hydrogen peroxide has some destmotive influence on the vitamin when added to the 
juice at the ordinary temperature, and this action is intensifled by heating the 
mixture of orange juice and hydrogen peroxide at 63® C. and 100® C. Hence, the 
conclusion is drawn that the anti*scorbutio properties of orange juice are susceptible 
to oxidation, but, in the absence of oxidising agents, are stable at temperatures up to 
the boiling-point of the juice. 

Estimation of the Diffusible Calcium of Blood Serum. L. v. Meysenbugr^ 
A. M. Pappenheimer, T. F. Zucker, and M. F. Murray. (J. Biol. Chem., 1921, 
47, 529-637.)—From 30 to 40 per cent, of the calcium in ox serum is in a non- 
filterable colloidal form and apparently in combination with proteins (Cushny, 
J. Physiol.^ 1919-20, 53, 391). If blood serum be dialysed against a calcium-free 
Binger’s buffer solution (NaCl, 36*0; NaHCOg, 10*08 ; KCl, 1*68 grms., and water to 
2,000 c.o.), there appears to be progressive dissociation of the colloidal calcium 
compound, until, after seven days, about 90 per cent, of the total calcium will have 
passed into the dialysate. When, however, calcium is added to the dialysing fluid 
equilibrium is obtained within twenty-four hours. For this purpose an equal volume 
of standard calcium chloride solution containing approximately the same amount of 
calcium as the serum (10*5 to 11 mgrms. per 100 c.c.) was mixed with the dialysing 
fluid, which, like the serum, had previously been saturated with a mixture of carbon 
dioxide and air of known tension. The added calcium was deducted from the 
amount estimated in the dialysate, and the result deducted from the total amount in 
the original serum. By this method the diffusible calcium of the serum of normal 
men and dogs was found to vary from 60 to 70 per cent, of the total serum calcium. 

Gasometric Estimation of Urea in Urine. R. L. Stehle. (/. Biol. Ghein.^ 
1921, 47, 13-17.)—The following is a rapid and accurate method for estimating urea 
in urine : Ammonium salts are removed by treatment of 25 c.c. of the diluted urine 
(1:10) with 4 grms. of permutit for four minutes ; 1 c.c. of the filtered ammonia-free 
urine is transferred to Van Slyke^s carbon dioxide apparatus, rinsed in with 1 c.c. of 
water, followed by 1 c.c. of sodium hypobromite solution. A correction is made for 
the gases contained in the urine, rinsing water, and hypobromite solution; the 
solubility of air in diluted urine is the same as in water, and the hypobromite 
solution contains 0*006 c.c. at 15® C. to 20® C. and 0*005 c.c. at 21° C. to 25® C. 
Nitrogen is liberated quantitatively from the urea in about half a minute, but not 
appreciably from other nitrogenous urinary constituents. H. E. C. 

Zinc-Potassium Ferrocyanide as a Reag*ent in Urine Analysis. Thifiry. 
(/. PAom. Chim., 1921, 23, 494-608.)—The xanthine bases and uric acid are 
estimated together in 200 c.c. of urine and expressed as uric acid. In another 
200 c.c. of the urine the xanthine bases are precipitated with 20 c.c. of potassium 
ferrocyanide solution (150 grms. anhydrous salt per litre), followed by 20 c.c. of 
sine acetate solution (112 grma anhydrous salt per litre acidified with 6 to 10 c.c. of 
glacial acetic acid), the precipitate is separated, and 120 c.c. of filtrate ( = 100 c.c. 
of urine) are used for the estimation of uric acid by Haycraft and Denigds* method 
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( of * Analyst, 1896, 21i 212). The difference between the amount of uric acid found 
and the amount of (apparent) uric acid found in the original untreated sample is 
calculated as xanthine. The precipitate given by potassium ferrocyanide and zinc 
acetate contains all the creatinine and xanthine bases, and most of the alloxan* 
alloxantin, and allantoin, whilst all the uric acid passes into the filtrate. 

E. G. P. 

Dinitrosalicylic Acid as a Reagent for the Estimation of Sugar in Urine. 
J. B. Sumner. (/. Bioh Chem,, 1921, 47, 5-9.)—The method is based on the fact that 
3, 5-dinitrosalicylic acid is reduced by glucose to a highly-coloured nitroamino 
compound, but it is not reduced by other urinary constituents, except when glucose 
is present. A correction may be applied for the reduction which even normal urine 
produces after the destruction of its sugar by boiling with caustic alkali. Dinitro- 
salicylate solution is prepared containing 2 p<jr cent, of the acid and 2 per cent, of 
sodium carbonate, and also standard glucose solutions containing 1 and 0*5 mgrm. 
per c.c. preserved with toluene. For the estimation 1 c.c. of the dinitrosalicylate 
solution and 2 c.c. of 1*5 per cent, sodium hydroxide solution are added to 1 c.c. of 
the clear urine (which, if containing more than 0*4 per cent, of sugar, must be 
diluted), and the test tube is plugged with wool and heated in boiling water for five 
minutes. The cool mixture is diluted in volume to match the colour of a standard 
similarly prepared from 1 c.c. of the stronger (1 mgrm.) glucose solution. To correct 
for the reducing action of uric acid and polyphenols in normal urine, heat 1 c.c. of 
the urine in boiling water for fifteen minutes with 1 c.c. of 3 per cent, sodium 
hydroxide solution, cool, add 1 c.c. of glucose solution (containing either 1 mgrm. or 
0*5 mgrm., according to whether the total reduction was equivalent to more or less 
than 1 mgrm. per c.c.) and 1 c.c. of dinitrosalicylate solution, and proceed as before. 
The amount of glucose indicated, less the amount added, gives the reducing value 
due to the urine as distinct from its sugar. Details are given for preparing the 
3, 5-dinitro8alioylio acid. H. E. C. 

Estimation of Veronal. L. Van Itallie and A. J. Steenhauer. {Pharm, 
Weekbladj 1921, 68, 1062-1068.)—For the separation of veronal from urine, ethyl 
acetate is preferable to ether, the solubility of veronal in this solvent being 1 : 8*9. 
A preliminary treatment of the urine with lead acetate or basic lead acetate effects 
precipitation of some of its constituents and prevents emulsification during the 
solvent extraction. The use of charcoal for purifying the extracted veronal leads to 
low yields on account of adsorption; treatment with potassium permanganate gives 
quantitative results. The method of estimation is as follows: 100 c.c. of urine are 
mixed with 10 c.c. of lead acetate, and filtered, and 100 c.c. of the filtrate are evapor¬ 
ated to 25 c.o. and acidified with acetic acid. The solution is shaken with twice its 
volume of ethyl acetate, and filtered, and the residue, after distillation of the solvent, 
is dissolved in 10 o.c. of boiling water, 6 c.c. of dilute sulphuric acid are added, and 
the heated mixture is treated with ^ potassium permanganate until the supernatant 
liquid above the precipitate becomes colourless. The manganese oxide which 
separates is decomposed with a few drops of hydrogen peroxide, the solution is again 
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shaken with ethyl acetate, filtered, and evaporated, and the residue dried at 100*^ C. 
Eor estimating veronal in human organs, these are extracted with alcohol in presence 
of acetic acid. After filtration, and evaporation to about 25 o.c., absolute alcohol is 
added until no more precipitate forms, and the solution is again filtered and evaporated. 
The residue is boiled with water, filtered while hot, and shaken twice with ethyl 
acetate. The further treatment is carried out as described above. W. J. W. 

AGRICULTURAL ANALYSIS. 

Relation of Hardness to Protein Content of Wheat. H. F. Roberts. 

(/. Agric. Research^ 1921, 21 , 607-622.)—There is some indirect evidence in support 
of the commonly accepted belief that the hardness of wheat is associated with and 
possibly dependent upon its protein content, and it is generally accepted that hard 
wheats are relatively high in protein. In experiments to obtain direct evidence on 
the point three methods of testing wheat for hardness have been tried: (1) The 
method devised by the author, in which hardness is expressed in terms of the 
crushing-point {Kans. Agric. Exper, Stat Bull, 167 , 1910, 371-390); (2) The 
method of Harper and Peters, in which the hardness is determined by meand of a 
piston with a cutting edge, Which is pressed down upon the kernel by weights added 
directly from above (Kentucky Agric, Exper, Stat, Bull, 113 , 1904, 1-12); and 
(3) the method of Shaw and Gaumnitz, in which the apparatus consists of ordinary 
pliers, one arm of which is attached to a wooden block, whilst weights are suspended 
from the extremity of the upper arm until the wheat grain, placed between the jaws 
of the pliers, is cut (Calif, Agric, Exper, Stat, Bull, 212 , 1911, 316-394). No 
correlation could be established between the crushing or breaking point of the kernel 
in grms. and the percentage of protein, nor could any relationship be found between 
protein content and either specific gravity or volume of the grain. 

ORGANIC ANALYSIS. 

Volumetric Estimation of the Methoxy Group. J. Troegrer and E. Tiebe. 
{Arch, Pharm,, 1920, 268 , 277-287; J, Chem. Soc,, 1921, 119 , ii. 135.)—The substance 
(0*1 grm.), contained in a boat and placed in a tube fitted with a mantle and inspec¬ 
tion window, is heated in a stream of dry hydrogen chloride until bubbles of gas are 
seen to escape from it. Air is displaced before heating and the methyl chloride 
produced is collected and measured over 30 to 36 per cent, sodium hydroxide solution 
(whiqh only absorbs 0*3 c.c. of methyl chloride per hour, compared with 7*0 o.c. in 
the case of water). It is not necessary to correct the volume of gas for the vapour 
tension of water, but air derived from the acid used to generate the hydrogen chloride 
must be determined as unabsorbed gas when the gas is transferred to a eudiometer 
over water, and a correction must also be made for methyl chloride absorbed by the 
sodium hydroxide. Results obtained with a number of alkaloids were not absolutely 
correct, but indicated clearly the number of methoxy groups present. The method 
is inapplicable to substances which volatilise below the temperature of reaction. 
The Zeisl method is not applicable to substances containing sulphur; the present 
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method) however, afforded an approximate result with galipenesolphonio acid, but 
not in the case of another sulphonated compound. G. P. 

Detection of Nltrogren in Organic Compounds. C. D. Zenghelis. {Comptes 
rend,^ 1921, 173, 308-310.)—The proportion of the nitrogen present in an organic 
compound which is converted into ammonia when the compound is heated with soda 
lime is increased by previous addition of one part of powdered electrolytic copper to 
the dry soda lime; any hydrogen sulphide or arsenide which may be formed when 
sulphur or arsenic is present is fixed by the copper. To detect nitrogen in an organic 
compound, a small quantity of the latter is mixed in a porcelain crucible with the 
soda lime and copper mixture, a little of the latter being superposed and the crucible 
covered with a watch-glass, on the lower surface of which hangs a drop of the 
author’s formol-silver nitrate reagent (Analyst, 1921, 381), whilst a little water on 
the upper surface acts as a condenser. The crucible is placed on a sand-bath or, 
better, a quartz plate previously heated strongly, and the heating maintained by 
Dieans^ of a small fiame; when moisture begins to condense round the reagent, the 
tlaine is withdrawn somewhat to one side. In presence of nitrogen in the compound, 
a silver ring soon forms, and later, possibly a mirror. This reaction is extremely 
sensitive, even when applied to compounds containing nitrogen united with oxygen. 
Thus, it is capable of detecting nitrogen in 0*00001 grm. of nitrophenol or 0*00005 grm. 
of aoetoxime, nitrosonaphthol, or picric acid. When the substance to be examined 
distils or decomposes at a relatively low temperature, use is made of a glass tube 
20 cm. in length, closed at one end. Into this a*re introduced successively a little 
sugar, soda lime-copper mixture, the latter mixed with the substance, and lastly 
more soda lime-copper mixture. The tube is closed by a stopper carrying a small 
tube which is bent at right angles and ends just beneath the watch-glass with the 
reagent. The closed tube is heated in a horizontal position, the heat being applied 
first to the soda lime-copper mixture, and last to the sugar, the gases from which 
expel the ammonia from the tube. T, H P 

Decomposition of Potassium Cyanide and Estimation of Formic Acid in 
the Presence of Hydrocyanic Acid. G. Marker. (J. Soc, Chem. Ind., 1921, 40, 
182-185t.) The yield of gaseous hydrocyanic acid through the action of dilute 
sulphuric or other acid upon solid potassium cyanide approximates to 30 per cent, 
of the volume theoretically obtainable, the larger proportion remaining in the solution. 
The author has carried out experimental work to determine the conditions necessary 
to ensure the maximum yield of the gas. Warming the reaction mixture leads to 
decomposition and consequent loss of hydrocyanic acid, but by cooling the mixture 
and exhausting the apparatus to a pressure of from 16 to 30 mm. of mercury, the 
loss amounted to 2*9 per cent. only. Hydrolysis of hydrocyanic acid, by heating 
with either alkali or acid, proceeds slowly; in the former case ammonia and 
potassium formate are produced quantitatively, but when sulphuric acid is 
employed the formation of these substances is incomplete. For the estimation of 
a mixture of formic and hydrocyanic acids the solution is rendered alkaline with 
potassium hydroxide, and the cyanide estimated as usual by titration with standard 
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silver nitrate solution. To the solution a second portion of silver nitrate is added 
exactly equal to that employed for the titration, and the precipitated silver cyanide 
is removed by filtration. The filtrate is rendered strongly alkaline by the addition 
of sodium carbonate, gently warmed, and titrated with standard potassium perman¬ 
ganate solution for the estimation of the formic acid present. Experiments made 
with known quantities of hydrocyanic and formic acids yielded excellent results. 

T. J. W. 

New Method for Estimating the Volatile Matter yielded by Coals up to 
Various Temperatures. W. A. Bone and L. Silver. (/. Ghem. Soc,, 1921,119, 
1145-1162.)—The American,” and the “crucible,** and Lessing*8 methods for 
estimating volatile matter in coal are open to the objections that the temperature 
is not accurately regulated, and that air is not excluded. The proposed new method 
obviates these defects, and indicates precisely the moment when the expulsion of 
volatile matter ceases. Five grms. of dried coal, which has passed a No. 30 sieve, 
are placed in the silica tube A (12 x 1*5 cm.), which is supported in its position in 
the larger silica tube B (30x2’5 cm.) by a rod c. This “retort** part of the 



apparatus is connected with the wash-bottle arrangement D, and slowly introduced 
into the electric furnace Ey which is inclined at an angle, as indicated, and heated 
to a temperature of 900® C., controlled by a p 3 rrometer. The heating is continued 
till no further gas is evolved, as shown by the water in Z> (usually forty minutes), 
when the retort system is slowly withdrawn from the furnace, but kept in connection 
with D. The water drawn back into F prevents the access of air. The loss in 
weight gives the volatile matter at 900® C. Coals with a high percentage of volatile 
matter are introduced into the furnace at 500® C. and gradually heated to 900® G. 
The results obtained are much more concordant than by other methods, and are in 
general agreement with the results by the American or crucible tests. H. E. G. 

Estimation of Volatile Matter in Graphite. 0. L. Shinn. (/. Ind. Eng. 
Chem.y 1921, 13, 633-634.)—The most trustworthy results are obtained by heating 
the graphite in a platinum boat in a current of pure nitrogen ; this method is some¬ 
what tedious, and necessitates the preparation and purification of nitrogen, so the 
following is proposed as a worldng method: 1 grm. of the sample is placed in a 
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platinum onioible provided with a well-fitting lid, the cruoible is supported about 
10 mm. above a good Meker burner and heabed for exactly thirty seconds, then 
cooled, and re-weighed. The ordinary method of determining volatile matter in 
coals is unsatisfactory when applied to graphite, owing to oxidation of the latter; at 
the same time, the short-heating method described above cannot be used for coals 
and cokes. W. P, S. 

Calcium Chloride Method for the Estimation of Water in Gasoline and 
in Certain Other Substances. C. W. Clifford. (/. Ind. Eng. Chem., 1921, 13, 
628-631.)—Of the various methods recommended for the estimation of water in 
gasoline that depending on a calculation based on the difference in sp. gr. before 
and after dehydration is inaccurate, as is also the method in which the water 
is frozen out by chilling the sample to a low temperature. Dilution with oil 
dissolving much less water than gasoline Is difficult, and the only satisfactory 
principle is selective absorption by a specific reagent. For this purpose calcium 
chloride has been found to be the most suitable absorbent. In this method 
a current of air, dried previously by calcium chloride, is passed through the 
sample at the rate of 5 to 15 litres per hour for one to two hours; if a part 
of the water has settled out in the sample it must be kept in suspension by 
frequent shaking or by the current of air itself. The moisture abstracted from the 
sample is absorbed by passing the air through two calcium chloride tubes. If the 
sample consists of a volatile liquid, such as gasoline, benzene, chloroform, or carbon 
disulphide, a current of dry air must be passed subsequently through the calcium 
chloride tubes for one hour in order to expel vapour from the tubes before these are 
weighed. The method is also applicable to sugar, certain pigments, flowers of 
sulphur, and rubber stock, but cannot be used in the case of acetone, pyridine, ethyl 
alcohol, and glycerol. W. P. S. 

Estimation of Water in Transformer Oils. E. Rengrade and J. Clostre. 
{GomiAes rend., 1921, 173, 311-313.)—None of the methods previously described for 
this estimation giving satisfactory results, the authors recommend the following pro¬ 
cedure : 200 c.c. of the oil are placed in a short-necked flask, closed by a three-holed 
stopper, carrying a thermometer and entry and exit tubes for passing air through 
the oil. The exit tube is bent downwards at an 'acute angle, and connected, by 
means of a small rubber stopper, with a condensing tube, consisting of an inclined 
branch, ending in a U-tube immersed in a d’Arsonval vessel; the orifice of the con¬ 
denser may thus be brought within a very small distance of the stopper of the flask. 
The whole is maintained at 80° G. by means of an oil-bath, which surrounds the 
flask up to the neck and is continued above as an air-bath of asbestos card, through 
which pass the thermometer and the tubes. Thus no vapour condenses before 
reaching the condenser, which is cooled by either liquid air or solid carbon dioxide. 
Air, dried by means 5f sulphuric acid or phosphoric anhydride, is passed through the 
heated oil at the rate of 20 litres per hour. The increase in weight of the condenser 
daring the first fifteen minutes represents solely water, and gives a minimal value 
for the water content; probably a more accurate valne is obtained in thirty minutes. 
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the small amount of oil then oondensing being counterbalanced by the water found 
to be liberated during the third period of fifteen minutes* T. H. P. 

True Oxygen Absorption of Drying Oils* S, Coffey. (/. Chem, Soo., 
1921, 119 , 1162-1161.)—The so-called oxygen value ** of drying oils calculated from 
the maximum increase in weight is really only an apparent value, since, owing to 
the simultaneous evolution of volatile decomposition products, the real oxygen 
absorption is considerably greater than the percentage increment in weight. For 
the estimation of the true value a modified form of Genthe’s apparatus {Zeitsch. 
angew, Chem,y 1906, 19 , 2087) was used. A filter-paper (11 cm. in diameter) was 
saturated with a ** standard** solution of linseed-oil in petroleum spirit (b.-pt. 40^ to 
60** C.), and suspended in the apparatus, which was then closed, completely filled 
with hydrogen, and placed in a thermostat at 100"* C. When the temperature of the 
film of oil was constant, the apparatus was rapidly filled with oxygen, and mano¬ 
meter readings were taken at intervals. The volume of the apparatus was deter¬ 
mined by measuring the volume of water required to fill it, corrections being applied 
for the volume of absorbents and manometer leads. Broken pumice, soaked in 
sulphuric acid, and a stick of sodium hydroxide wrapped in copper gauze were used 
as absorbents. The oxygen absorption of pure linseed oil (iodine value, 184*1) thus 
determined ranged from 28*6 to 29*2 per cent., and that of the fatty acids of the 
same oil from 30*05 to 30*20 per cent. In most cases the error in the estimation is 
within 1 per cent. The true oxygen absorption is much higher than the values 
hitherto recorded, and, unlike the apparent oxygen absorption, is a definite quantity 
for a given oil. The ratio of oxygen absorption to iodine absorption is 0*156. The 
oxidation is thus not a simple molecular autoxidation, for the oxygen absorption is 
about 25 per cent, higher than it would be on this assumption, which requires an 
oxygen absorption of 22*7 per cent. This leaves an excess oxygen absorption of 
6*0 per cent., which may give rise to the volatile acid products, and it is possible that 
a relationship might be traced between the amount of oxygen in these products and 
the excess oxygen absorption. 

Linolenic and Hexabromostearic Acids. S. Coffey. (/. Chem. Soo., 1921, 
119 , 1306-1310.)—Hehner and Mitchell (Analyst, 1898, 23, 310) prepared linolenic 
acid from purified linolenic acid hexabromide (m.-pt. 180® to 181® 0.) and found it to 
have sp. gr. 0*9288 at 15*6®/15*6® C. On re-bromination it yielded only 46 to 60 
per cent, of the theoretical amount of hexabromide. Erdmann and Bedford {Ber., 
1909, 42, 1324) showed that this was due to the fact that linolenic acid obtained by 
reducing linolenic acid hexabromide with zinc consists of a mixture of a- and jS- 
linolenic acids, only the a-modification being of natural occurrence. More recently 
Erdmetnn {Zeitsch. physiol. C^m., 1911, 74 , 179) claims to have prepared pure a- 
linolenic acid by fractional crystallisation from alcohol of the zinc salts of the liquid 
fatty acids of linseed oil. The zinc salt (G^s 90 ,)|Zn,^ZnO, ifielted at 72® to 73® C., 
and the yield was nearly theoretical, corresponding with 18 per cent, of linolenic 
acid in the liquid fatty acid of linseed oil. The author, however, has been unable to 
isolate pure zinc linolenate, the differences in the solubility of zinc linolenate and 
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zino linolate being not nearly so pronounced as stated by Erdmann; in fact, the 
most soluble product was a mixture consisting mainly of zinc linolate. The state* 
ments of Erdmann and Bedford (Zoo. cit) concerning the mixtures of a< and jS-acids 
obtained from the hexabromide have been confirmed. Pure alkaloidal salts of hexa- 
bromostearic acid have been prepared. The strychnine salt crystallises in fiat 
microscopic rhombs (m.-pt. 135^ G.), the morphine salts in rhombs (m.-pt. 
181° to 182° G.), and the narcotine salt melts at 184° G. 

Characterisation of Amylase Solutions. H. von Euler and 0. Svanberg. 

Zeitach. physiol. Chem,^ 1921, 112, 193*230; J. Ghem, Soc,, 1921, 120, ii. 528.)—After 
reviewing the literature on the subject, a new ** absolute *’ measure for the activity of 
amylase preparations is advocated which is analogous to the author’s method for 
invertase (Zeitach. physiol. Ghem., 1919, 106, 201). The reaction velocity is measured 
with soluble starch (Lintner), previously boiled, at concentration of 0*72 to 2*6 
per cent, and temperature 37° C. The Ph value should be approximately 6, and the 
enzyme concentration such that the constant (Sf.) is between 0*004 and 0*08. The 
constant Sf. then equals (K x maltose/enzyme preparation); the concentrations are 
expressed in grms. Here K is the velocity constant of the unimolecular reaction by 
which the hydrolysis proceeds to the formation of a maximum quantity of maltose. 
Experiment shows that 1,000 Lintner units ==26 Sf., and 1,000 of Sherman's units 
= 38*5 Sf H. E. C. 

Significance of Lignin” Colour Reactions. E. C. Crocker. (/. Ind. 
Eng. Ghem., 1921, 13, 625-627.)—The colorations obtained with phloroglucinol, 
p-nitroaniline, etc., are due to the presence of traces of an aldehyde which usually, 
if not always, accompanies lignin; it appears that there is one single aldehyde in 
wood, or that one aldehyde predominates, and that this aldehyde is probably coniferyl 
aldehyde. Vanillin or furfural, if present, constitutes only a small fraction of the 
aldehyde content of wood. Several non*aldehydic substances which yield reactions 
similar to those of lignin" are shown to contain traces of aldehydes which are 
responsible for the colour formation; in the case of clove oil and sassafras oil, the 
aldehyde seems to be identical with that of wood. The Maule reaction (red colora¬ 
tion when wood is treated successively with permanganate, dilute hydrochloric acid, 
and ammonia) is essentially a chlorination of some wood constituent, followed by 
alkaline treatment; the red coloration is obtained generally in the case of deciduous 
woods, an indefinite brown coloration being given by coniferous woods, and the 
reaction may be of value in differentiating these woods. W. P. S. 

Estimation of Cresol by the Phenol Reagent of Folin and Denis. R. M. 
Chapin. (J. Biol. Ghem., 1921, 47, 309*814.) — Factors affecting the accuracy of 
Folin and Denis’s method of estimating phenols (J. Biol. Chem., 1915, 22, 306) are 
discussed, and the use of the following procedure and factors is recommended: 
Three c.c. of the silico-tungstic acid reagent made up by Wu’s method (J. Biol. Ghem., 
1920, 43, 189) are added to a quantity of liquid containing about 0*5 mgrm. of 
phenol to produce the maximum colour, and the mixture diluted; then 5 grms. of 
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sodium bicarbonate are added and the mixture allovred to stand for thirty minutes 
before the addition of 5 c.c. of 10 per cent, sodium sulphite solution; a further fifteen 
minutes should be allowed before oolorimetrio comparison with the standard to 
allow of full development of the colour. When phenol is employed as a standard 
in the estimation of cresols the following are the factors equivalent to 1 part of 
phenol: Ortho-cresol, 119; m-cresol, 1-09; p-cresol, 1'22; or, for commercial cresol 
(86 : 40:26), the factor is 116. For the determination of phenolic preservatives in 
sera, 1 c.c. of the sample is treated in a 300 o.o. flask with 125 o.c. of water, 4 c.c. 
of 1:3 sulphuric acid, 4 o.o. of 12 per cent, silico-tungstic acid, and fragments of 
hot pumice. The contents are distilled into a 200 c.c. flask; when 100 c.o. have 
passed over, a further 100 o.c. of water are added to the contents in the distillation 
flask, and the distillation continued till 200 c.c. have passed over. The phenol in 
the distillate is then determined in 26 or 60 c.o., depending on whether phenol or 
cresol is the preservative present. H. £. C. 

Volumetric Estimation of Aminonaphthol-mono- and di-sulphonie 

Acids. G. R. Levi. (Oiom. Chim. Ind. Appl., 1921, 3, 297-302.)—Aminonephthol- 
sulphonic acids may be titrated with sodium nitrite in acid solution, and also with 
a diazo-compound, such as diazobenzene or diazotised p-nitrobenzene, and the 
author has determined the nitrite number and the diazo number for the following 
acids of importance in the azo-dye industry: ilf-aoid (Nil,: OH ; SO,Haal: 5 ; 7), 
5-acid (1:8; 4), y-acid (2:8; 6 ), J-acid (2:5: 7), J7-acid (2:3: 6 ), 2-Saoid 
(NH,: OH : SO,H : SO 3 H -1: 8 : 2 : 4), H-acid (1:8:3; 6 ), A'-acid (1: 8 : 4 : 6 ), and 
2 i2-acid (2:8:3; 6). The nitrite number is determined by running ^-sodium nitrite 
solution slowly into a fresh solution or suspension of the acid containing mineral 
acid. Considerable excess of the latter does not increase the velocity of diazotisation 
appreciably, but this is influenced by rise of temperature, so that it is advantageous 
to carry out the first part of the diazotisation at 10 ° to 12 ° 0 ., and then to raise the 
temperature to 25° or even 30° G. If the snlphonic acid be of good quality, the 
difference between the nitrite and diazo numbers should not exceed 0*6 or 0*2 per 
cent, for dry and pasty products respectively. T. H. P. 

Analysis of Wool Waste or Refuse. A. Demolon. (Ann. Chim. anal., 1921, 
3,' 244-246.)—Discrepancies in the estimation of total nitrogen in wool waste are 
probably due to difficulty of obtaining a representative sample for the estimation, 
and to insufBcient heating during the digestion with sulphuric acid in the Ejeldahl 
method. It is recommended that about 10 grms. of the material be heated gently 
in a weighed porcelain basin with 15 c.c. of sulphuric acid until a fluid mass is 
formed; calcium sulphate is then added gradually, with stirring, so as to produce a 
dry powder and increase the total weight to 80 grms. Eight grms. of this powder 
(equal to 1 grm. of origihal material) are then taken for the estimation of the total 
nitrogen. The heating with sulphuric acid (Ejeldahl method) should be continued 
for two hours after a clear solution has been obtained. W. P. S. 
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INORGANIC ANALYSIS. 

Note on the Gasometric Determination of Nitrogen. R. L. Stehle. 

{J, Biol Chem,, 1921, 47 , 11.)—In the process previously described (Analyst, 1921, 
110), the absorption of oxygen by pyrogallate is unnecessary if copper sulphate be 
omitted from the Kjeldabl digestion, as then only nitrogen is liberated on treatment 
with the sodium hypobromite. H. E. C. 

Estimation of Metals as Sulphides. L. Moser and A. Schattner. {Chem. 
Zeit, 1921, 46 , 758-759.)—The quantitative estimation of metals in their compounds 
is effected by precipitating them as sulphide, which is then obtained in a form 
suitable for weighing by heating in a current of hydrogen sulphide. The method 
gives excellent results with zinc, cadmium, manganese, and silver. In the case of 
iron, however, it is necessary to heat the sulphide in presence of both hydrogen 
sulphide and hydrogen in order to avoid the formation of higher sulphides. Zinc 
siAphide is obtained in a stable amorphous or partially crystalline form by heating it 
for thirty to forty-five minutes in the current of gas at 570° to 590° C., the tempera¬ 
ture being controlled by means of a thermo-element placed near the crucible. Zinc 
oxide, either dried or ignited, may be quantitatively converted into zinc sulphide by 
heating it to redness in hydrogen sulphide. The same method is also applicable to 
cadmium oxide or carbonate, to manganese sulphate, or the oxides MngO^ and MnOj, 
and to silver chloride, nitrate or oxide, the respective sulphides being quantitatively 
obtained in each case. W. J. W. 

Zinc Purpupate as a Reagent for Mercury Salts. G. Denig6s. {Bull. Soc. 
Pharm. Bordeaux, 1921; Ann. Chim. anal, 1921, 3, 252-253.)—The reagent is 
prepared as follows : Two grms. of uric acid are heated with 2 grms. of nitric acid 
until solution is complete; 2 c.c. of water are then added, the mixture again heated 
and diluted with water to 100 c.c.; 10 c.c. of this solution are boiled for five minutes 
with the addition of 2 grms. of zinc. The solution becomes orange-yellow owing to 
the formation of zinc purpurate. A characteristic pink-coloured precipitate of 
mercury purpurate is obtained when a solution containing a trace of mercury {e.g., 
OA mgrm. per c.c.) is treated with a few drops of the reagent followed by a small 
quantity of sodium acetate solution. Silver salts, under the same conditions, yield a 
violet-coloured precipitate. W. P. S. 

Compounds of Halogenated Derivatives of Mercury and Thallium. 
[Sfeparation of Mercury from Thallium.] J. Harlot and J. Pernot. {Coviptea 

rend.y 1921, 173 , 232-234.)—The separation of mercury from thallium involved in the 
analysis of compounds of the t3rpe, HgCl,, TlGl, may be effected by taking advantage 
of the fact that thallous sulphide, but not mercuric sulphide, dissolves easily in dilute 
mineral acid. The double salt is transformed into a mixture of nitrates by treatment 
with nitric acid, the liquid beiug approximately neutralised with ammonia and the 
two sulphides precipitated by excess of ammonium hydrosulphide. After filtration, 
the precipitate is treated with 10 per cent, nitric acid, which dissolves the thallous 
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sulphide; the liquid is boiled to expel hydrogen sulphide, neutralised exactly with 
ammonia, and treated with potassium iodide, the thallium being weighed as thallous 
iodide; the solubility of the latter is diminished by the presence of excess of 
potassium iodide. H. P. 

Quantitative Separation of Tin and Antimony* M* Mouret and H. J. 
Barlot* {Bulk Soc. Ckim., 1921, 29, 743-745.)—The following modification of 
Plato's method is recommended : The alloy is dissolved in aqua regia^ the solution 
evaporated almost to dryness, and the residue dissolved in hot concentrated hydro¬ 
chloric acid. An equal volume of water is added, then 50 c.c. of a solution contain¬ 
ing not less than 4 grms. of crystalline orthophosphoric acid, and the solution is 
heated to 80® to 90® C., and a current of hydrogen sulphide is passed through it for 
thirty minutes. The antimony is completely precipitated as sulphide, and, after 
standing fifteen minutes, the precipitate may be filtered on a Gooch filter of double 
thickness, washed with hydrogen sulphide water, and dried in a current of csjrbon 
dioxide. Alternatively, the antimony sulphide may be electrolysed in a solution 
containing hydroxylamine hydrochloride, a current of 0*5 ampere at from 2 to 2*5 
volts being used. The phosphoric acid solution containing the tin is heated to 
eliminate hydrogen sulphide, and a portion, containing not more than 0*04 grm. of 
tin, is treated with ** cupferron,” and continually stirred until the precipitate is 
flocculated. After filtration, the residue is washed with cold water, dried at a low 
temperature in a vacuum desiccator, ignited, and weighed. The method described 
is rapid, and the results obtained are in close agreement with the quantities of each 
metal present in an alloy. T. J. W. 

The Dimethylglyoxime Reactions of Iron and Cobalt. W. VaubeL 

{Zeitsch. offentL Chem.^ 1921, 27, 163-164.)—Ferrous salts yield an intense Bordeaux 
red coloration when treated with dimethylglyoxime solution and ammonia; the 
coloration is distinct from the red colour and precipitate given by nickel salts. 
Ferric salts also give the reaction, but only after reduction by a trace of ammonium 
sfilphide, added after the dimethylglyoxime. If 20 c.c. of a cobalt salt solution, 
containing 2 mgrms. of cobalt, be mixed with 20 c.c. of dimethylglyoxime solution, 
and the mixture diluted to 50 c.c, and treated with 10 drops of ammonium sulphide 
solution and 10 drops of ammonia, a blue-violet to deep red coloration is obtained. 
This reaction may be used for the detection of cobalt in the filtrate from the precipi¬ 
tate obtained with nickel. W. P. S. 

Estimation of Vanadium in Steels and Iron Alloys. L. Rolla and M. 
Nuti. {Chiorn, Chm. Ind. Applic., 1921, 3, 287.)—Vanadium is quantitatively pre¬ 
cipitated from a solution containing about 1 per cert, of free hydrochloric or sulphuric 
acid by cold 4 per cent, “oupferron ” solution; the precipitate is filtered off, washed 
with 2 per cent, hydrochloric or sulphuric acid solution containing 9 per cent, of the 
4 per cent, oupferron solution, dried in an oven at about 70® C., burned and calcined 
to constant weight, and weighed as V^O^. The separation of iron and chromium 
from vanadium may be effected by means of boiling sodium hydroxide solution, the 
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first two elements being eliminated as hydroxides; in order fco avoid the formation 
of a voluminous precipitate, the bulk of the iron may be removed previously by means 
of ether, as in Campagne’s method. Tungsten may be eliminated as tungstic 
anhydride in the ordinary way. Since vanadium may be separated also from 
phosphorus in a solution containing hydrochloric or sulphuric acid, the method may 
be applied to ferrovanadium: About 0*5 grm. is disaggregated in an iron crucible by 
treatment with six times its weight of sodium peroxide, the mass being taken up in 
water, acidified, and freed from silica; the filtrate, free from iron, is treated with 
oupferron as described above. In the case of steels sodium peroxide cannot be 
employed, since the large quantity of alkali salts formed would necessitate such 
dilution that the resulting solution would not contain a measurable amount of 
vanadium. Use is made, therefore, of the solution in hydrochloric acid, the silica 
and tungsten being eliminated by filtration, and the iron by means of ether. The 
liquid containing the chromium and vanadium is then boiled with sodium carbonate 
and filtered, the filtrate being treated either with lead acetate or with acetic acid and 
lead nitrate. The lead vanadate thus precipitated is collected and dissolved in 
dilute hydrochloric acid, the solution being evaporated with concentrated sulphuric 
acid, the residue dissolved in water, and the solution filtered and treated with 
** cupferron ’’ to estimate the vanadium. T. H. P. 

Detection and Estimation of Potassium as Picrate. S. Minovici and 
A. Jonescu. {Bull. Soc, Ghirn. Eorn/mia, 1921, 3, 25-33; J. Chem. Soc,, 1921, 120, 
ii., 520.)—Potassium is precipitated quantitatively in the form of yellow crystals by a 
saturated solution of picric acid in 95 per cent, alcohol containing 5 per cent, of 
glycerol; the crystals are collected, washed with ether, dried under reduced pressure, 
and weighed. Alternatively, the precipitate may be dissolved and titrated with 
quinine hydrogen sulphate, which in dilute solution precipitates picric acid completely. 
The method is adaptable to the microchemical estimation of potassium, being 
sensitive to 0*01 mgrm. Sodium and ammonium salts do not yield crystals. 

H. E. C. 

Estimation of Bromine in Saline Waters. P. Lebeau and M. Picon. 

(Bull, Soc. Chim.y 1921, 29, 739-743.)—The following modification of L. Figuier’s 
method (Ann. Chim. Ph7js., 1851, 33, 303) is described: In order to avoid the addition 
of excess of chlorine in the estimation a preliminary test is made by adding increasing 
amounts of an aqueous solution of chlorine containing 0*5 grm. per litre to a series 
of tubes each containing 1 c.c. of the water under examination. The volume of 
chlorine solution required to cause a faint decrease in the coloration due to the 
liberated bromine will be approximately double the volume required to displace the 
whole of the bromine present. In the actual estimation a volume of water, containing 
approximately 100 mgrms. of bromine, is introduced into a separating funnel, and 
6 c.c. of 10 per cent, hydrochloric acid are run in, followed by a quantity of 0 5 per 
cent, chlorine solution, calculated from the prelimineury experiment. Fifteen c.c. of 
chloroform are then added, and the liquid gently agitated to avoid emulsification, 
and, after separation, run into a fiask containing 10 c.c. of 10 per cent, potassium 
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iodide solution. The saline solution is washed with further portions of chloroform 
until these remain colourless, when from 0‘3 to 0*5 c.c. of chlorine solution is added 
to the contents of the separating funnel, and the chloroform extraction repeated 
until bromine ceases to be liberated. The chloroform extracts are shaken with the 
potassium iodide solution, and the whole titrated with sodium thiosulphate 
solution. The quantity of saline solution used should not exceed 25 c.c., and, if 
containing only a small quantity of bromine, should be concentrated by evaporation. 
The results obtained are accurate within 1 per cent, of the total bromine present. 

T. J. W. 

Analysis of Fibre-Cement. B. J. Smart and P. C. Pecover. (/. Soc. 
Chem. Ind,^ 1921, 40 , 185-186t.) —Abnormal values being obtained in the determina* 
tion of the lime value of the cement contained in an asbestos cement by extraction 
with 20 per cent, hydrochloric acid, investigation by the authors showed that the 
residual asbestos had adsorbed silica from the solution, and that this silica was capable 
of removal by extraction of the asbestos with alkali. Five grms. of the coarsely ground 
material were covered with 200 c.c. of water in a porcelain basin, and 40 c.c. of hydro¬ 
chloric acid gradually added, with constant stirring, after which the mixture was allowed 
to stand for twenty-four hours. The whole was filtered, and the residue washed with 
20 per cent, hydrochloric acid until the washings were colourless, after which it was 
dried, ignited, and weighed. The filtrate and washings were diluted to a known 
volume, and an aliquot part used for the estimation of calcium, silica, etc. From the 
known calcium-silica ratio of the cement used the proportion of silica adsorbed was 
estimated, this being confirmed by extraction of the residual asbestos with caustic 
alkali and estimation of the silica dissolved in the solution. By this method the 
asbestos found in three estimations in a cement prepared in the laboratory and 
containing 16*7 per cent, amounted to 16*6, 16*4, and IG G per cent. T. J. W. 

Erbata. 

Production and Testing of Zirconia (Analyst, 1921, 344).—For “sulphite,’* 
line 19, read “ sulphur trioxide,” and for “ arsenious acid,’* line 24, read “ arsenic.” 

PHYSICAL METHODS, APPARATUS, ETC. 

Apparatus for the Industrial Analysis of Gases. G. Ardoyer. {Comptes 
rend,, 1921, 173 , 237-238.)—This apparatus consists of a vertical measuring tube, 
which is divided into tenths of a c.c., is surrounded by a water-jacket, and is con 
nected at its lower extremity with a levelling tube containing salt water ; the upper 
end is fused to a short, narrow, horizontal tube carrying a three-way cock, from 
which the graduation commences, and, beyond the cock, a small funnel, the third 
way being left free. The gas is introduced into the measuring vessel through this 
third way, which is connected in turn with the various Orsat pipettes, after the 
volume of the gas has been measured. An explosion chamber or a combustion tube 
charged with metallised asbestos and heated with a small flame may also be con¬ 
nected. The apparatus is simple, strong, and portable, and yields accurate results. 

T. H. P. 
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THE INSTITUTE OF BREWING RESEARCH SCHEME. 

This scheme, organised and financed by the Institute of Brewing for the solution of 
problems connected with the brewing and allied industries, has given an impetus to 
investigation in various branches of science which have been somewhat neglected 
during recent years. Systematic work in connection with hops is now in progress. 
The culture of new varieties, manuring experiments, and chemical analysis of bops 
are conducted under a grant from the Institute and the Kent County Council at the 
East Mailing Fruit Research Station and at Wye Agricultural College, whilst four 
experimental drying kilns have been recently completed for the Institute at Paddock 
Wood. 

The estimation of the resin content of hops was carried out as follows : Whole 
hops were soaked in petroleum spirit for twelve hours at the ordinary temperature, 
and digested on a water-bath for a further five hours. The mixture was filtered, the 
filtrate diluted to a definite volume, an aliquot portion dried, and the residue of soft 
resins was weighed. The total (hard and soft) resins were estimated in a similar 
manner by substituting ether for the petroleum spirit previously used. The tota 
resins in twenty-two varieties over a period of four years ranged from 10-6 to 22-1 
per cent., whilst the soft resins varied between 6*7 and 11*6 per cent. The percentage 
of hard resin present appears to be characteristic for a particular variety of hop. 

Manuring experiments in the field will be conducted upon separate plots, with 
the following variations in treatment: (a) Unmanured, (d) complete mineral manure, 
(c) complete mineral manure with and without (i.) organic manure (dung), (ii.) nitrogen, 
(iii.) phosphorus, and (iv.) potassium. 

Chemical investigations are being carried out by Dr. Pyman in the College of 
Technology, Manchester, with the object of isolating and estimating the constituent 
or constituents to which the hop owes its antiseptic or preservative qualities. 

Research upon timber used in the construction of casks is in progress from the 
botanical, biological, and chemical standpoints. American white oak, owing to the 
presence of starch in the heartwood, is liable to lead to the development of foreign 
organisms and the deterioration of beer, whilst American red oak is unsuitable for 
use in barrels, owing to its permeable nature. The chemical investigation consists 
of: (a) The estimation of variations in extract yielded to various solvents; (b) the 
conditions under which such extracts are taken up by beer ; and (c) the determination 
of whether such extracts are capable of communicating undesirable flavours to beer. 
Extracts of various woods obtained up to the present by the use of benzene, alcohol, 
and water, show large variations in quality. T. J. W. 


♦ ^ ♦ 
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STATUTORY RULES AND ORDERS, 1821, No. 1305. 

FOOD CONTROL. 

The Sale op Pood Obdbr, 1921, dated August 16, 1921, made dy the Board 
OP Trade under the Ministry op Food (Continuance) Act, 1920 (10 and 
11 Geo. V., 0. 47, and the Ministry op Food (Cessation) Order, 1921. 

In exercise of the powers conferred upon them by the Ministry of Food (Continuance) 
Act, 1920, and the Ministry of Food (Cessation) Order, 1921, and of all other powers 
enabling them in that behalf, the Board of Trade hereby order as follows: 

Part I. ; Bread.—1. All bread (other than bread sold for consumption on the premises of 
the seller) shall be sold by weight and not otherwise. 2. No loaf of bread shall be sold unless 
its weight be 1 pound or an even number of pounds. 8. No roll of bread exceeding 2 ounces in 
weight shall be sold. 4. Bread which may not under the foregoing provisions of this Order be 
lawfully sold shall not be offered or exposed or carried for sale or delivered under a contract for 
sale. 5. Any person authorised by a local authority or any Inspector of Weights and Measures 
may require any person offering or exposing or carrying any bread for sale or delivering 
any bread under a contract for sale to weigh such bread in the presence of such person or 
Inspector or permit such person or Inspector to weigh such bread. 

Part II. : Tea.— 6. (a) All tea sold by retail, whether contained in a package or not, shall 
be sold by net weight, and in ounces or pounds or in multiple of ounces or pounds and not 
otherwise, provided that this shall not apply to tea sold in quantity of less than ounces. 

{h) A person shall not place on any package of tea intended for sole or on any wrapper, 
band, or label affixed thereto, any statement as to weight, or sell or offer or have in his posses¬ 
sion for sale by retail any package bearing on the package or on any wrapper, band, or label 
affixed thereto any statement as to weight, unless in either case such statement is a true state¬ 
ment of the net weight of the tea contained in such package. 

Part III.: Labelling of Imported Produce.— 7. (a) A person shall not expose for sale 
by retail any imported meat or any imported bacon, ham, or lard unless the article bears at the 
time of exposure for sale a label with the word “imported ” or with a word or words disclosing 
the country of origin of the article clearly printed thereon, so as to be easily readable by the 
customers: 

Provided that where only imported meat or only imported bacon, ham, or lard is exposed 
for sale on any slab, rail, or counter it shall be sufficient compliance with the requirements 
of this clause if the slab, rail, or counter bears in a conspicuous position such a label : 

Provided also that where all the meat for the time being on sale in any premises is imported 
meat, it shall be a sufficient compliance with the requirements of this clause if there is exhibited 
on the premises in a conspicuous position, and so as to be easily readable by the customers, a 
notice stating that imported meat only is on sale : 

Provided also that where pieces of home-killed and imported meat, not exceeding in any case 
1 pound in weight, are exposed for sale on a slab, tray, or counter, the foregoing provisions of 
this clause shall not apply to the imported meat so exposed, provided that the slab, tray, or 
counter bears in a conspicuous position a notice containing the words “ mixed home-killed and 
imported meat ’’ clearly printed thereon. 
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(&) On th6 occasion of a sale, other than a sale by retail, of any imported bacon, ham, or 
lard, the seller shall give to the buyer an invoice accurately stating: (L) that the bacon, ham, or 
lard is imported, and (ii.) in the case of bacon or ham^ the coimtry of origin. 

(c) For the purposes of this clause : ** Meat ** shall include beef, mutton, lamb, pork, and 
veal, but shall not include bacon or ham, or cooked, canned, or potted meat, sausages or offals. 
** Bacon shall include shoulders and picnics, but shall not include pickled pork or cured pigs’ 
heads. ** Lard ” shall not include neutral lard or compound lard. ** Imported” shall mean with 
respect to any bacon, ham, or lard, cured or manufactured outside the United Kingdom, or cured 
or manufactured in the United Kingdom from pigs raised outside the United Kingdom. Lard 
which contains any imported lard shall be deemed to be imported lard. 

8. A person shall not sell or offer or expose for sale, whether by wholesale or retail, as fresh 
eggs or new-laid eggs or under any description of which the words fresh” or ** new-laid" form 
part, any eggs which have been imported into the United Kingdom, unless the description also 
includes the word ''imported '* or a word or words disclosing the country of origin. 

Part IV. : Jam.-~9. A person shall not sell or offer or expose for sale any jam unless the 
same complies with the following provisions : (a) The \/ater-soluble extract of jam shall not be 
less than 65 per cent, of the jam. (b) Not more than 10 per cent, of the jam measured by weight 
shall consist of added fruit juice, (c) Where more than one variety of fruit or vegetable is used 
in the making of a jam [other than in the form of added fruit juice not exceeding the quantity 
speoifed in sub-clause (6) ] each such variety must be mentioned in the description, but so that 
where any fruit or fruits contained in such jam is less than 25 per cent, of the total fruit content, 
the name of such fruit or fruits shall be prefaced in the description by the words " Flavoured 
with ” in such form as to be easily readable by the buyer, (d) The provisions of sub-clause (c) 
shall not apply to jam sold under the description of “ Mixed Jam ” or “ Mixed Fruit Jam.” 
(e) Notwithstanding the provisions of sub-clause (e), jam made from rhubarb and preserved 
ginger may be sold under the description Rhubarb and Preserved Ginger,” provided that the 
quantity of preserved ginger contained in such jam is not less than 20 per cent, of the total fruit 
content. 

10. Without prejudice to the provisions of Clause 9, a person shall not sell or offer or expose 
for sale any article under the description of marmalade or under any description of which the 
word “ marmalade ” forms part, unless (a) only citrous fruits, citrous fruit juices, and sugar or 
other sweetening substances have been used in the making thereof; or (6) each variety of fruit 
or vegetable used in the making thereof is mentioned in the description. 

11. {a) A person shall not sell or offer or expose for sale or deliver pursuant to any contract 
of sale, whether by wholesale or by retail, any jam in a container unless such container bears 
(i.) the name and address of the manufacturer of the jam, or in the case of imported jam, a word 
or words disclosing the country of origin; provided that this sub-clause shall not apply to a sale 
of jam where the jam has been manufactured for a retailer under a contract to manufacture 
made between the manufacturer and the retailer and is sold by the retailer as manufactured for 
himself, but in any such case, in any proceedings against the retailer in respect of a sale or offer 
or exposure for sale of the jam, the provisions of Clause 21 of this Order shall not be available as 
a defence ; (ii.) except where the jam is packed in usual containers with a net content of 
1 pound, 2 pounds, 8 pounds, or 7 pounds, the guaranteed net weight of the contents. 

(6) Notwithstanding the preceding provisions of this clause, jam imported from any of the 
British Dominions beyond the seas may be sold in a container which does not bear the 
guaranteed net weight of the contents, provided that in the case of a wholesale sale the seller 
shall give to the buyer an accurate statement in writing showing the net weight of the contents 
of the container, and that in the case of a retail sale the seller shall keep posted in a conspicuous 
position, so as to be easily readable by all customers throughout the time during which the jam 
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is being sold or exposed for sale, a notice showing in plain words or figures the net weight of the 
contents of the container, in accordance with the statement given to him by the wholesaler. 

(c) A person shall not make or knowingly connive at the making of any false statement as 
to the matters set out in this clause, or alter or deface any label or other writing regarding such 
matters. 

12. Every person selling jam shall produce all books of account, records, and invoices to 
any person authorised by the local authority to inspect the same, so far as necessary for the 
purpose of showing whether or not he is complying with the provisions of this Part of this Order 
as respects content, weight, description, and labelling. 

13. For the purposes of this Part of this Order the expression “Jam” shall include jelly, 
conserve, and marmalade. 

Part V. : Fats. —14. A person shall not sell or offer or expose for sale as dripping any sub¬ 
stance unless such substance shall have been manufactured by a process other than the acid 
process from raw-beef fat or raw-mutton fat or beef or mutton bones, and does not contain more 
than 2 per cent, of free fatty acids or more than 1 per cent, in all of water and substances other 
than fat. 

15. A person shall not sell or offer or expose for sale any substance (except lard, neutral 
lard, oleo oil, beef and mutton stearine and Premier Jus) manufactured from raw-beef fat or raw- 
mutton fat or beef or mutton bones, or from any other animal fat, which does not comply with 
the requirements of the preceding clause, otherwise than under the name and by the dejJcription 
of “ Technical Tallow.” 

16. A person shall not sell or offer or expose for sale as an edible fat any mixture or com¬ 
pound (other than butter, margarine, or dripping) manufactured wholly or partly from oils or 
fats, which contains more than 0*5 per cent, of free fatty acids or more than 0*5 per cent, in all 
of water and substances other than oil or fat. 

17. A person shall not manufacture or sell or offer or expose for sale any margarine which 
does not contain at least 80 per cent, of oil and fat. 

Part VI. : General. —18. (a) Every local authority is hereby authorised to execute and 
enforce the provisions of this Order within their area, and except in Scotland to institute pro¬ 
ceedings for any offences against this Order. (5) For the purposes of Parts I. and II. of 
this Order the local authority shall be the local authority for the purposes of the Weights and 
Measures Acts, 1878 to 1919. (c) For the purposes of Parts ITT., IV., and V. of this Order the 

local authority shall be any local authority authorised to appoint an analyst for the purposes of 
the Sale of Food and Drugs Acts, 1875 to 1907. 

19. A person authorised in that behalf by a local authority to procure for analysis samples 
of any article to which Part IV. or Part V. of this Order applies shall have all the powers 
of procuring samples conferred by the Sale of Food and Drugs Acts, 1875 to 1899, and a 
person selling or exposing for sale any such article shall, on tender of the price for the quantity 
which he shall reasonably require for the purpose of analysis, sell the same to such authorised 
person accordingly. 

20. In any proceedings in respect of an infringement of this Order the production of the 
certificate of the principal chemist of the Government laboratories, or of an analyst appointed 
under the Sale of Food and Drugs Acts, 1875 to 1907, shall be suflacient evidence of the facts 
therein stated unless the defendant shall require that the person who made the analysis shall be 
called as a witness. The certificate shall, so far as circumstances permit, be in the form required 
by the Sale of Food and Drugs Act, 1875. 

21. (i.) If in any proceedings for an infringement of any of the provisions of this Order 
(other than the provisions of Part I. or Part III.) the defendant proves (a) (1) in the case of pro¬ 
ceedings under Part II., that he purchased the article in the package in which he sold the same 
or offered or exposed it for sale, and with a written warranty of the net weight of the article con- 
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tained in the package, or with a statement on the package of such net weight, (2) in the case of 
proceedings under Part IV., that he sold or offered or exposed for sale the article in the container 
in which he bought it, (8) in the case of proceedings under Part V., that ho bought the article 
with a written warranty as to such of the matters referred to in Part V., in respect of which 
it is proved that an offence has been committed ; (b) in any case that he had no reason to believe 
that the article did not, as respects content, weight, description, or labelling (as the case may be), 
comply with the provisions of this Order ; (c) that he has given due notice to the prosecutor that 
he intends to rely upon the provisions of this clause. Such person shall be entitled to be dis¬ 
charged from the prosecution. 

(ii.) The provisions of sub-sections (8) and (4) of Section 20 of the Sale of Food and Drugs 
Act, 1899, shall apply as nearly as may be to proceedings under this clause in the same way as 
they apply to proceedings under the Sale of Food and Drugs Acte. 

22. For the purposes of this Order percentages shall be calculated by weight. 

28. Infringements of this Order are summary offences under the Ministry of Food (Con¬ 
tinuance) Act, 1920. 

24. The Orders mentioned in the schedule to this Order are hereby revoked, but without 
prejudice to any proceedings in respect of any contravention thereof. 

25. (a) This Order may be cited as the Sale of Food Order, 1921, and shall come into force 
on September 1,1921. (6) This Order shall not apply to Ireland, (c) The Interpretation Act, 
1889, applies to the interpretation of this Order as it applies to the interpretation of an Act of 
Parliament. 

By Order of the Board of Trade, 

FRANK H. COLLER, 
Secretary to the Food Department. 

August 16,1921. 

Thk Schedui^.—S.R. and 0., 1918, No. 547, the Bread Order, 1918; S.R. and 0., 1917, 
No. 818, the Tea (Net Weight) Order, 1917 ; S.R. and 0., 1921, No. 408, the Bacon, Ham, and 
Lard (Sales) Order, 1921; S.R. and 0., 1919, No. 1783, and 1920, No. 858, the Imported Meat 
(Labelling) Order (No. 2), 1919, as amended; S.R. and 0., 1920, No, 2408, the Eggs (Description 
on Sale) Order, 1920; S.R. and 0., 1920, No. 1512, and 1921, No. 215, the Jam (Sales) Order, 
1920, as amended; S.R. and 0., 1919, No. 511, the Dripping (Standard of Quality) Order, 1919 ; 
S.R. and 0., 1919, No. 658, the Edible Fats (Standard of Quality) Order, 1919. 
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A Dictionary of Applied Chemistry. Vol. II.: Calculi to Explosion. By Sir 
Edward Thorpe, C.B., F.R.S., assisted by eminent contributors. Revised and 
enlarged edition, 1921. London : Longmans, Green and Co. Price GOs. net. 

A review of the first volume of this most comprehensive treatise has already 
appeared in the Analyst (1921, p. 225), and the comments there made upon the 
general character of this edition apply equally to the second volume. 

There is a further increase in the bulk; the subject matter of 547 pages of the 
1912 edition now occupies 717 pages, to which must be added the space afforded by 
the deletion of a number of small articles, so that it will be apparent how much new 
matter has been incorporated. In addition to the bringing up to date of all the 
articles there are notable increases in the articles on the different dyestuffs and 
colouring matters, which, it is hoped, is a reflection of the gradual development of 
this industry in Britain. 

A number of excellent articles on different alkaloids and drugs appear in this 
volume which were formerly grouped together in the general article on vegeto- 
alkaloids. For example, there is a new article of twenty-six pages by Howard and 
Chick, giving a very complete account of cinchona and its alkaloids. The articles on 
drugs reflect the considerable increase of knowledge of these substances during recent 
years. The reviewers would here venture a suggestion that the usefulness of some 
of these articles would be further enhanced by the inclusion of a brief account of the 
microscopic characteristics of the drugs for purposes of identification. It has been 
noticed, too, that there is an increased number of references to English chemical 
literature and abstracts; this is highly desirable in view of the time which may 
often be saved by reference to the English abstract of a foreign paper. Turning now 
to some of the articles in detail, a few points may be noted. 

Under Carbohydrates there is a paragraph on heptoses, and mention is made of 
new sugars, and work done within the last few years is all incorporated. In view of 
the importance of cellulose esters in aeroplane manufacture the account of these 
substances included under cellulose might be somewhat enlarged, and a more com¬ 
plete list of references would be useful. The section on Cement does not appear to 
have been much altered from the 1912 edition, though a fuller account of the 
mechanical testing of cement is given. As the intermittent kiln is now practically 
obsolete, some space might be saved by the excision of the early types of these kilns. 
Under the heads of Chemical Af&nity and Industrial Catalysis are found most 
interesting accounts of some of the newer industrial processes, including Haber*s 
and Sabatier’s reactions, and applications of enzyme reactions. The old article on 
Ghromophores and Ghromogens has disappeared and is replaced by a comprehensive 
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new article on Colour and Constitution, by Watson; this article is distinctly utili¬ 
tarian ; chemical theories are considered at some length, but physico-chemical theories 
are not discussed, because they have not led to the discovery of new dyes or the 
development of the industrial side of the subject. 

The important subject of corrosion of metals and their protection therefrom is 
dealt with very fully. In addition to the articles on corrosion of iron and the fouling 
of ships, by Brame, there is a lengthy article on corrosion of metals in general by 
Friend. Although there are thus three separate articles on different aspects 
of the same general subject, there is little or no duplication of matter. The article on 
Colloids is comparatively short; it is surprising that no reference is given to the 
useful reports on this subject published under the auspices of the British Association. 

A new article appears on Decolorising Carbons, in which is described in some 
detail the manufacture and special properties of different kinds of animal charcoal, 
which subject was deleted from VoL I. The absorption of gases by charcoal is con¬ 
sidered under the heading of Carbon. 

The ingenious and useful film evaporator designed by Kestner now finds descrip¬ 
tion in the revised article on Evaporators, and the article on Gaseous Explosion, re¬ 
written by Bone and Wheeler, is quite up to date, and includes a summary of the 
large amount of new information worked out by Wheeler and his collaborators. 

The new edition of this volume has, as a whole, been excellently revised, and 
there are few printer’s errors; on p. 568, however, for Dutton” should be ‘‘Dufton,” 
and on p, 226 there should be inserted a reference to Wade and Finnemore {Trans. 
Ghem, Soc., 1904, 86, 938). There is so much new matter included that the technical 
chemist can scarcely afford to do without this edition of a unique treatise. 

G. R. Thompson. 

H. E. Cox. 


The Chemist’s Year-Book, 1921. Edited by F. W. Ataciv, M.Sc., B.Sc. Sixth 
Edition. Two vols., pp. 1123 and index, Manchester: Sherratt and Hughes, 
1921. Price 21s. 

This publication, previous editions of which have been reviewed in the Analyst 
(1917, 42, 406), is now in its sixth edition, in two volumes. The book is to be regarded 
from several aspects. In the first place it is a book of chemical and physical data, 
and, as that, contains a variety of useful and important information. There are to 
be found here extended tables of specific gravities of solutions and of liquids, of 
solubilities of gases in liquids and of organic and inorganic solids, alcohol tables, 
tables of vapour pressures, constant boiling-point mixtures: gas volume corrections, 
tables, and many other data too varied to be enumerated. There are tables giving 
formula, density, solubility, and melting- and boiling-points of upwards of 1,000 
inorganic and nearly 3,000 organic substances; others giving the composition and 
main physical properties of over 1,200 minerals, and the constitution of from 700 to 
800 dyes. Another table gives the formulas and certain properties of about 140 
alkaloids. There are two very useful lists of the pharmaceutical names of synthetic 
compounds and of the trade names of drugs. In many cases the authority for the 
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practical worker and chemist in the mill who is desiroas of possessing a general 
knowledge of the subject and its application. 

Chapter 11. describes the various fibres used in paper*making, with their 
ohemical and microscopical characteristics; these are illustrated with an excellent 
set of photomicrographs prepared by the U.8. Paper Section of the Bureau of 
Standards, and should be found very useful to the student. 

Chapters III. to VII. deal very fully with the preparation of the typical raw 
materials, the actual boiling trials, more especially in the treatment of wood by the 
soda, sulphate, and sulphite processes, being illustrated with various set examples of 
the composition of the liquors and methods of analysis. This detailed work is 
certainly a departure from the usual textbook method, and the author is to be 
congratulated on including analytical details. 

Chapters VIII. to XI. deal with the incidental operations of bleaching, sizing, 
loading, and colouring of pulps. 

One very important detail in a textbook of paper-making is lacking, and that is 
the operation of beating. It is usually claimed, and rightly so, that the finished 
paper is made in the beating room; hence the absence of any details of effects of 
beating upon the different fibres in the ordinary hollander, the various types of 
modern beaters with auxiliary circulation, and the incidental details of bed-plate and 
weight of beater rolls to hydration of pulp detracts somewhat from the value of the 
book to the paper-making student. 

The same remarks may be applied to the absence of any details of paper-making 
machines—that is, Fourdrinier, mould and board machines. The chapters on coating 
and paper-testing follow the lines usually laid down in a book of this kind. 

W. Bacon. 
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OBITUARY NOTICE. 

EDWARD JOHN BBVAN. 

Edwakd John Sevan was the son of Edward Sevan, of Birkenhead. He was bom 
in 1856, and was educated at private schools in Birkenhead and Birmingham. As he 
had shown the boy>amateur*s predilection for experimental science,” his parents 
secured for him, at the age of seventeen, a post as assistant in the laboratories of the 
Runcorn Soap and Alkali Company, and the opportunity of a career as chemist. 

At this early stage he came under the influence of pioneer workers in the alkali 
industry, the Brothers Hargreaves, Davis, and Weldon, who wisely advised syste¬ 
matic academic training and the genial'’ atmosphere of Owens College, at that date 
(1876) the recognised head centre of chemical science in this country. 

Here he was associated with C. F. Cross and a group of research workers, under 
the influence of Roscoe and Schorlemmer, and the student friendship which resulted 
was so cemented that on leaving the college, each to engage on technical research 
work in connection with cellulose industries, active correspondence and in fact 
collaboration ensued. Bevan’s position was that of chemist at the Musselburgh Paper 
Mill (A. Cowan and Co.), where he enjoyed the sympathetic collaboration of the 
director-manager, E. C. Menzies, which contributed much to the consolidation of his 
technical-Bcientific grasp of manufacturing industry. Farther, his three years’ resi¬ 
dence in the bracing atmosphere of the East of Scotland changed Bevan in point of 
health from the ** rather delicate ” youth to a man of relatively robust constitution. 

The collaboration with C. F. Cross then resulted in the momentous decision for 
a joint adventure in the field of cellulose research, pure and simple, and, coming to 
London, they were able, through the influence of such friends as Thiselton Dyer, Hugo 
Muller, and H. E. Armstrong, to secure an entr6e to the Jodrell Research Laboratory, 
Eew Gardens (1883). The problem of ** ways and means ” asserting itself on the pros¬ 
pective exhaustion of the slender funds accumulated in the previous period of salaried 
appointments, it was necessary to supplement the research programme by work in 
the technical-induBtrial field. There resulted the more formal partnership of Cross 
and Bevan,” an engagement with the firm of Thomson, Bonar, and Co. for research 
work in developing the ** Ekman ” bisulphite pulping process (wood cellulose), and 
the finding of laboratory accommodation, which they owed to R. E. H. Goffin and 
the Council of the Westminster (Secondary) Schools. 

This was the early phase of long years of struggle which has resulted in the 
achievements by which Cross and Bevan ” is or are known. 
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Bat it is due to Edward John Bevan, as a Past-President of the Society, to 
notice more partioolarly that phase of his career in which he has made his special 
personal reputation—that is, in filling the position of Pablic Analyst under appoint¬ 
ment by the Middlesex County CounoU. 

Apart from his offieiid duties, he took, from the first, a keen interest in the work 
of our Society. He was an abstractor of tiie Asaltbt in its early days, and was a 
frequent contributor to its pages. For ten years (1894-1904) he was one of the 
Secretaries, in which position his enthusiasm and unfailing courtesy endeared him to 
all the members. In the following year he was elected President. 

His professional reputation is so well established, generally, and, as Bevan 
would say, generously recognised, that the writer can add nothing to the estimates of 
his achievement in this field, often and fully expressed by his brother chemists, who, 
from their training and the exacting discipline of their professional work, are of 
necessity rigorous in their judgment of capacity. 

The writer knows that Bevan derived the greatest encouragement from this un¬ 
grudging recognition by his peers of his actual professional work and its associated 
activities for the general welfare, of which mention should also be made of his 
devoted work as Fellow, Member of Council, and Vice-President of the Institute of 
Chemistry. 

What the writer feels competent to add is a word on the moral qualities which 
Bevan brought to bear on his work—a grasp of order and method necessarily; 
a finished skill in manipulation, with great rapidity in routine operations; and, 
above all, a sensitive conscientiousness in regard to accuracy and the rigorous 
discipline, self-imposed, in taking all possible trouble to exclude every error outside 
the inevitable but measurable error of all laboratory estimations. 

Such qualities may no doubt, and in a measure, be acquired; in Bevan’s case it 
was origin^ endowment or genius. 

That he was “genial," in the ordinary acceptation of the term, is especially 
known to his wide circle of intimate friends. His was an attractive personality; 
he had much charm of manner, which made him popular in many charmed circles 
of club and of family, and his fondness for outdoor sports of all kinds was an added 
link of interest with many friends both inside and outside his profession. In his 
youth he was a keen cyclist, and later actively welcomed the coming of the motor¬ 
car, whilst still more recently he became an ardent golfer. He was also particularly 
interested in theatrical matters, and was for many years a supporter of the Playgoers 
Olub. He was not married. 

Those who may be interested in the records of research work in which the 
names of C. F. Gross and E. J. Bevan are associated, are referred to an article in the 
World^a Paper Trade Beview for January 28, 1921, from which it will be seen that 
the association has weathered the straggles and storms of forty-two years. 

As a last word, Bevan’s death, on October 17, at the early age of sixty-five, was 
directly connected with his personal war service—the eonscientioas discharge of his 
duties as “ special" in his home district (Watford). 0. F. Cbobs. 

Note.— A portisit of Mr. Boron will be pnbliohed in a forthooming nnmber.— Editor. 
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THE SEPARATION OF ALUMINIUM FROM BERYLLIUM.-PART 11.^ 

By HUBERT T. S. BRITTON. B.Sc., A.I.C. 

Ammonium Gabbonate Method. 

The separation of beryllium from aluminium depending on the insolubility of 
aluminium hydroxide and the solubility of beryllium hydroxide in concentrated 
solutions of ammonium carbonate was discovered by Vauquelin in 1798 (Ann, Chim. 
Phya.^ 1798, 26, 165). Damour (ibid., 1843, [iii.], 7, 173) regarded the method as 
unreliable, as he found that it gave too low results for beryllium. It was first 
described in detail by Rose (Handbuch der Analyt. Chem., 1851, II., 59). Two 
procedures were given: treating either (a) the hydroxides, or (h) the solutions of the 
two metals, with a sufficiently large quantity of ammonium carbonate solution. He 
admits that a little aluminium is afterwards found in solution. Wohler, however 
(Handbook of Inorg, Analysis, English edition, 1854, 114), states that aluminium 
hydroxide can be completely precipitated by slowly pouring a solution of the two 
earths into an excess of a warm concentrated solution of ammonium carbonate. 
Weeren (Pogg, Ann. der Physik., 1854, 92, 91) found that the method yielded an 
incomplete separation, inasmuch as some alumina passed into the ammonium 
carbonate solution. Lswy (Comptes rend., 1857, 45, 881) used the method for the 
analysis of beryl. Hofmeister (/. prakt. Chem., 1859, 76, 1) endorsed Weeren’s 
observation that the ammonium carbonate solution dissolved some aluminium 
hydroxide, and endeavoured to remove it by a series of fractional precipitations of 
the hydroxides contained in the filtrate. By such a treatment he obtained a slightly 
higher figure for alumina than that obtained by Lewy for the same type of beryl. 
Joy (Sill. Amer. J. Sci., 1863 [ii.], 36, 83) agreed vdth previous investigators that 
considerable amounts of alumina were dissolved by ammonium carbonate solutions. 
He carried out his experiments by pouring the solution of aluminium and beryllium 
salts into a warm saturated solution of ammonium carbonate and allowing it to 
stand, with occasional stirring, for some days. He investigated the solubility of 
beryllium hydroxide in a saturated solution of ammonium carbonate when allowed to 
stemd, with occasional shaking, in stoppered bottles for varying times, and found 
that the maximum solubility was reached after ten days, and, further, that the solu¬ 
bility then decreased by as much as 15 per cent, after sixteen days. Williams 
{Proc. Roy. Soc., 1877, 165) thoroughly investigated the method, and established 

the fact that beryllium hydroxide was permanently soluble in a saturated solution 
of carbonate of ammonium,” his solubility experiments extending over three years at 
room temperature. When the same solution (4 grms. BeO per litre) was heated in a 
sealed tube at 100^ G. for two days, he observed that no precipitate formed. Williams 
also was not able to confirm the observations of Weeren, Hofmeister, and Joy that 
some alumina passed into solution, but, on the contrary, found that some beryllia 
was always precipitated with the alumina when allowed to stand for periods varying 


See Analyst, 1921, p. 869. 
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from five minutes to forty-eight hours. In the separation, in whioh he tried to 
remove the beryllia from the first aluminium hydroxide precipitate, he found that no 
less than seven extractions were necessary to reduce it to as little as -jj^ per cent. 
Wiinder and Oh41adz6 (Ann. Chim. ancU., 1911, 16, 205) examined the method by 
treating the precipitated hydroxides with a 5 per cent, ammonium carbonate solution 
for periods ranging from fifteen minutes to fourteen hours, and in every case found 
that much beryllium hydroxide remained uudissolved. 

The literature on this subject is thus somewhat confusing. On account of the 
results of some preliminary experiments, it was thought that the method might be 
made satisfactory, especially if carried out by gradually pouring a solution of 
aluminium and beryllium salts into a concentrated solution of ammonium 
carbonate, with continuous stirring. In this way it was hoped to minimise as much 
ae possible any adsorption effects, it being thought that the failure of Wiinder and 
Gh61adz6 was due to some beryllium hydroxide being occluded by the aluminium 
hydroxide, and consequently not being acted on by the ammonium carbonate 
solution. The aluminium hydroxide whioh is precipitated by means of ammonium 
carbonate is fiocculent, and is therefore easily filtered and washed. 

Experimental. 

The behaviour of ammonium carbonate solutions towards solutions of aluminium 
sulphate and beryllium sulphate was tested in the following manner: To 100 c.c. 
of saturated ammonium carbonate solution 0*5 .N^beryllium sulphate solution was 
added gradually from a burette, with shaking, until a precipitate was just produced; 
200 c.c. of the 0*6 Ji^-beryllium sulphate solution were required—in other words, 
100 c.c. of saturated ammonium carbonate solution, even when diluted to 300 c.c., 
are capable of maintaining 1*255 grms. of beryllium oxide in solution. The experi¬ 
ment was repeated with a boiling ammonium carbonate solution. Nothing happened 
until 60 c.c. of 0*5 N^beryllium sulphate solution had been added, when an intense 
precipitate was immediately produced, which slowly dissolved on the addition of 
another 100 c.c. of ammonium carbonate solution. 

In the case of aluminium, a distinct precipitate was formed by the addition 
of 0*1 c.c. of 0*5 iV^-aluminium sulphate solution to 100 c.c. of ammonium carbonate 
solution at room temperature. With boiling ammonium carbonate, some alumina 
passed into solution, no precipitate being produced until 2*8 c.c. of 0*5 iV^aluminium 
sulphate solution had been added (t.e., » 0*024 grm. AI 2 O 3 ). 

Whereas the effect of heating the ammonium carbonate solution was to cause 
the solution of some aluminium hydroxide sufficient to render unreliable any 
separation involving the use of wa/rm ammonium carbonate, separations in the cold^ 
if no other complications arose, should be quantitative. 

For the following separations, solutions were made up containing weighed 
amounts of beryllium sulphate and aluminium iulphate. 

Experiment 1.—To 100 c.c. of a solution of ammonium carbonate a solution 
of beryllium sulphate was slowly added, with continuous shaking, the beryllium 
passing completely into solution; then a solution of aluminium sulphate was slowly 
added with shaking. The precipitate of aluminium hydroxide appeared from the 
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first. It was filtered immediately by suction, washed with ammonium carbonate 
solution, and ignited. 

Experiment 2.—To a solution of beryllium sulphate and aluminium sulphate 
100 C.O. of saturated ammonium carbonate solution were added. This caused a 
precipitate, which, on shaking, dissolved to almost a clear solution. After further 
shaking and vigorous stirring the solution became opalescent in appearance, and in 
about five minutes a heavy precipitate settled out. When no further precipitate 
appeared to separate out, the precipitate was filtered, washed, and estimated. 

Experiment 3.—A solution of the two sulphates was slowly added, with stirring, 
to 100 c.c. of a saturated solution of ammonium carbonate. This caused no apparent 
change, but on stirring the solution gradually became opalescent, and a precipitate 
finally settled out. It was allowed to stand for ten minutes, filtered, washed, and 
ignited. 

Experiment 4.—As it was believed tha^ the delayed formation of the colloidal 
precipitate observed in Experiments 2 and 3 was probably the Cause of the beryllia 
being found in the aluminium hydroxide precipitate, this experiment was carried out 
as follows: To a solution of aluminium and beryllium salts 100 c,c. of the saturated 
ammonium carbonate solution were added drop by drop, with stirring, in order that 
the two hydroxides might first be precipitated in ^extremely small amounts, and that 
the addition of more ammonium carbonate might dissolve the beryllium hydroxide. 
After the ammonium carbonate was all added, the solution was vigorously shaken 
for five minutes, and then filtered by suction. The filtrate at first was clear, but 
after a time it became opalescent, finally gave a precipitate, and was filtered. Both 
precipitates were washed with ammonium carbonate solution and estimated. First 
precipitate = 0*0997 grm.; second precipitate = 0*0647 grm. 
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From these results it will be seen that in every case the amount of beryllia 
carried down by the precipitated aluminium hydroxide was appreciable, no matter 
how the process was carried out. Nor could the beryllia be removed from the 
alumina precipitate, although as much as 200 c.c. of saturated ammonium carbonate 
solution were employed in washing. There seems no doubt that the delayed precipi¬ 
tation was the cause of the failure to effect a quantitative separation. Experiments 
were tried, having either the sulphate or chloride of potassium present in solution, 
in the hope that such an electrolyte would promote immediate precipitation of the 
aluminium hydroxide, but the results were negative. 
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It was Raw left to be deeided whether ammoniam carbonate might be used under 
the conditions of the previous experiments as a means of obtaining beryllium hy¬ 
droxide free from alumina. It seemed reasonable to regard the aluminium hydroxide 
precipitate as containing all the alumina, together with the beryllia which it hed 
carried down, and thereby leaving only beryllia in solution. As the presence of 
aluminium hydroxide renders some beryllia insoluble, it was thought just possible 
that the converse, beryllia rendering some alumina soluble, might also be true. Two 
separations were therefore carried out in the manner described in Experiment 
The filtrates were evaporated to dryness, during the course of which the beryllium 
hydroxide was precipitated. The residues, which had not been heated too strongly, 
were dissolved in dilute hydrochloric acid, and heated to drive off carbon dioxide; 
then excess of about 6 J^-sodium hydroxide solution was added, and the solution 
again boiled to drive off ammonia. The solutions, having been evaporated to about 
20 O.C., were cooled^ and sufficient hydrochloric acid added to produce the faintest 
precipitates, the hydroxides thus being dissolved in the minimum amounts of sodium 
hydroxide solution. Each of the solutions was then diluted to 500 c.c., boiled for 
forty minutes, and filtered. Under these conditions no beryllia should remain in the 
mother liquor. On acidification with hydrochloric acid and treatment with ammonium 
chloride and ammonium hydroxide a gelatinous precipitate was produced in both 
filtrates. These precipitates were proved to be aluminium hydroxide by dissolving 
one in a little potassium hydroxide solution, and, after having driven off any occluded 
ammonia by boiling, acidifying the solution with sulphuric acid and leaving it to 
crystallise; and the other, by suspending it in a saturated solution of ammonium 
chloride and boiling the liquid for several hours until all free ammonia had been 
driven off. In the first case crystals of alum were obtained, and in the second the 
precipitate did not dissolve. Hence, all alumina is not precipitated by the addition 
of ammonium carbonate in the cold when beryllium salts are present in solution. 

In conclusion, the ammonium carbonate method is unsatisfactory both quanta 
tatively and qualitatively. 


Ammonium Sulphite Method. 

Two methods of separation of aluminium from beryllium were described by 
Berthier (Ann. Chim. Fhys,, 1843, [iii.], 7, 74), which depend upon the fact that the 
concentration of the hydrogen ions in a weak solution of sulphurous acid from which* 
no more sulphur dioxide can be expelled by boiling is sufficient to maintain berylliuin 
hydroxide in solution, but insufficient to prevent the precipitation of aluminium 
hydroxide. One method was to dissolve the hydroxides of aluminium and beryllium 
in sulphurous acid, and then boil until the evolution of sulphur dioxide had ceased ; 
whilst the other was to treat a solution of the two hydroxides with excess of a strong 
solution of ammonium sulphite, and boil until all sulphur dioxide had been driven off. 
Bfittinger {Liebig Ann., 1844, 61, 397) investigated these methods, and found that 
in both cases some beryllia was invariably precipitated with the alumina. Weeren 
{Pogg. Ann. der Phyaik., 1854, 92, 91) and Joy {Sill. Amer. J. Sci., 1868, [ii.], S6i 88) 
arrived at the same conclusion. 

The two methods are in reality almost identical, for in the case where the 
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precipitated hydroxides are employed maoh ammonia is retained in the precipitates* 
It was therefore decided, first of all, to ascertain under what conditions the aluminium 
hydroxide was completely precipitated and the beryllium hydroxide completely 
soluble. 


Expxbibobntal. 

A solution of ammonia (sp. gr. 0*880) was saturated with sulphur dioxide. On 
adding 0*5 JV-beryllium sulphate solution in considerable quantity to 100 c.o. of the 
boiling solution no precipitation occurred, even after boiling for several hours until 
all sulphur dioxide had been given ofL The solution remained clear, even when 
evaporated to the point of crystallisation. When 0*6 AT-aluminium sulphate solution 
was added to 100 o.c. of the boiling sulphite solution, no precipitation took place 
until 0*6 0 . 0 . had been added, when a distinct turbidity was produced, more aluminium 
sulphate producing a precipitate. After boiling a solution containing much suspended 
aluminium hydroxide until the evolution of suiphur dioxide had ceased, no aluminium 
hydroxide could be found in the filtrate. The aluminium hydroxide precipitate was 
not gelatinous, and could be filtered easily. As the fundamental principles of this 
process were satisfactory, two separations were carried out thus: Solutions containing 
weighed quantities of the two sulphates were each added to 100 o.c. of ammonium 
sulphite solution. In each case no precipitation occurred at first, but after a few 
seconds the solutions gradually became cloudy, and precipitates ultimately settled 
out. Boiling was carried on, keeping the solutions up to their original volume by 
occasionally adding water until no sulphur dioxide could be detected in the issuing 
steam, after which the precipitates were filtered off, ignited, and weighed. 
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As the weights of alumina in both cases were much too high, due to the precipi¬ 
tation of the beryllium hydroxide under the influence of the aluminium hydroxide, the 
mother liquors were examined for the presence of alumina in a similar way to that 
described in the previous section, but none was found. 

Further analyses were considered unnecessary, as the method appeared to give 
analogous results with the ammonium carbonate one, due in all probability to the 
same cause—viz., the delayed formation of the aluminium hydroxide precipitate. 
Although it has not been possible to render this separation quantitative, it can be 
employed for freeing beryllium hydroxide from alumina. The latter procedure, 
however, involves much loss of beryllia and is tedious, many hours' boiling being 
required to drive off all the free sulphur dioxide. 
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Sodium Cabbonatb and Sodium Bioabbonatb Methods. 

Hart (/. Amer, Chem, Soc,, 1896,17f 604) stated that adding sodium carbonate 
to a solution of aluminium and beryllium salts caused the precipitation of nearly all 
the alumina, the beryllia remaining in solution. The suggestion was improved upon 
by Parsons and Barnes (/. Amer. Chem, Soc,, 1906, 28, 1589), who recommended the 
use of a 10 per cent, solution of sodium bicarbonate, rapidly raising the temperature 
of the solution to boiling, and keeping it at that temperature for not more than half 
a minute. Their method was to dissolve convenient quantities of the hydroxides in 
hydrochloric acid, neutralise as nearly as possible with ammonium hydroxide, make 
up to 100 c.c., and then add 10 grms. of sodium bicarbonate. The mixture was 
heated rapidly to boiling, and kept boiling for half a minute, cooled, and filtered. 
The aluminium hydroxide precipitate contained some beryllia, which, according to 
Parsons and Barnes, can be removed by another re-solution and re-extraction. 
Noyes, Bray, and Spear (J. Amer. Chem. Soc.^ 1908, 30, 481) agree that the method 
is satisfactory when the amount of alumina present is not large. When the alumina 
present was between 0*1 and 0*6 grm., they found that the aluminium hydroxide 
precipitate retained from 0*002 to 0*005 grm. of beryllium oxide. As the authojr did 
not obtain good separations by this method in several instances, it was decided to 
investigate it in order to find what conditions were necessary to make it give accurate 
results. 


Expebimbntal. 

The following Table I. gives the number of c.c. of 0*5 N-beryllium sulphate 
solution and 0*6 ir-aluminium sulphate solution which can in each case be added to 
100 c.c. of sodium carbonate solutions before a precipitate is formed: 


Table I. 



Tempera¬ 

ture, 

Sodium Oarbonato saturated 
at 16* C. 

0*502 A'-NaaOOs. 

0-6 J^-BeSO* ... 1 

16" C. 
100" C. 

160 c.c.« 0*9412 grm. BeO. 
160 c.c. = 0*9412 grm. BeO. 

0*1 C.C. = 0*0006 grm. BeO. 
0*25 C.C. = 0*0016 grm. BeO. 

0-6 2 f.Al,( 804 ), 1 

o 

pp 

7*0 c.c.=0*0696 grm. AlgOg. 
6*5 c.c. = 0*0664 grm. Al^O,. 

6*3 c.c. = 0*0461 grm. Al^Og. 
6*0 c.c. = 0*0426 grm. AI 2 O 3 . 


From these data it will be seen that the solubility of aluminium hydroxide in a 
saturated solution of sodium carbonate is sufficient to render a method depending 
upon it futile. The results obtained from 0*502 A-sodium carbonate solution show 
that the effect of diluting sodium carbonate solutions of alumina and beryllia is to 
precipitate both the hydroxides. 

Table II. gives similar results for sodium bicarbonate solutions. 
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TabiiE II. 



! 

Sodium Bioarbonate. 


Tempera* 






ture. 

0*942 JV- 





1 

(Saturated at 
Boom Temp.). 

0*687 N: 

0-602 tf.. 

0*261 JV-. 

0‘5 ^-BeSOj. c.c. °=grm8. BeO 

16“C.{ 

23'2 

0-1456 

16-5 

0-1035 

10-0 

0-0628 

2-7 

0-0017 

0*6 JN'-BeS 04 . c.c. •= grms. BeO 

100® C.| 

85-4 

0-2221 

22-0 

0-1381 

14-5 

0-0910 

2-7 

0-0017 

0*6 N-Al 2 {BOf)y c.c.=grms. Al^O, 

15‘’C.{ 

0-05 

0-0004 

0-05 

0-0004 

0-05 

0-0004 

0-06 

0-0004 

0‘5 JV-A 1 ,(S 04 ) 3 . c.c. = grms. AljO, 

100 ® c.{ 

0-05 

0-0004 

0-05 

0-0004 

0-05 

0-0004 

0-06 

0-0004 


In the case of experimentB carried ont at 100^ 0., it should be stated that some 
beryllium hydroxide separated out on cooling. Table II. shows that Parsons and 
Barnes’s method is theoretically possible when the amounts of beryllia present are 
within its limits of solubility in the amount and concentration of the sodium 
bicarbonate solution employed. If the separation is carried out by taking a neutral 
solution of about 20 c.c. of the two earths, to which 100 o.c. of saturated sodium bi¬ 
carbonate solution are to be added, it appears that the beryllia should not exceed 
0*15 grm. When the neutral solution is made up to 100 c.c., and 10 grms. of sodium 
bicarbonate are added, a little more than 0*15 grm. of beryllium oxide may be present. 
However, as a safe working rule, the amount of beryllia present should be less than 
0*16 grm. 

Experiments were carried out to ascertain what was the effect of boiling satur¬ 
ated sodium bicarbonate solutions in which (a) aluminium hydroxide was euapended, 
and (b) beryllium hydroxide was dissolved. After boiling for ten minutes, not a trace 
of alumina could be found in the mother liquor, but in the case of the beryllium 
hydroxide solution a slight precipitate began to deposit. From Table I. it will be 
observed that alumina is slightly soluble in boiling sodium carbonate solutions; 
hence it is possible that the decomposition produced by proloxiged boiling of a 
bicarbonate solution may cause the solution of a little alumina. Solution of beryllium 
hydroxide in sodium bicarbonate solutions takes place much more quickly on 
warming; consequently, as Parsons and Barnes suggested, it is advisable to carry 
out the separation by rapidly raising the temperature to boiling. 

The following separations were carried out with a view to finding the amount of 
beryllia which is carried down with the aluminium hydroxide in a single precipitation. 
Solutions were made up of weighed amounts of beryllium sulphate and aluminium 
sulphate in the minimum amount of water, and treated with saturated sodium 
bicarbonate solutions in various ways. The resulting mixtures were immediately 
filtered by suction, and the alumina estimated, after it had been freed from adsorbed 
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Bodium saltB, either by solution in hydrochloric acid and reprecipitation with 
ammonium chloride and ammonium hydroxide, or by extra>cting the ignited precipi* 
tate (having been ignited in a platinum crucible) with hydrochloric acid, decomposing 
any aluminate with ammonium chloride and ammonium hydroxide, and boiling the 
liquid. 

Table III. 


No. 

BeO Taken. 

AI 2 O 3 Taken. 

AloOg Found. 

Amount BeO 
Adsorbed. 

BeO in Alumina 
Precipitate. 


Grm. 

Grm. 

Grm. 

Grm. 

Per Cent. 

1 

0-1007 

0-0262 

0-0284 

0*0022 

7-7 

2 

0-0124 

0-1176 

0-1260 

0-0075 

6-0 

3 

0-0929 

0-1644 

0-1730 

0-0086 

5-0 

4 

0-1003 

0-0259 

0-0279 

0-0020 

7*2 

5 

0-1010 

0-0512 

00575 

0-0063 

11-0 

6 

0-1004 

0-1020 

0-1160 

0-0140 

12-0 

7 

00125 

0-1175 

0-1260 

0-0085 

6-7 

8 

00660 

0-1025 

0-1045 

0-0020 

1-9 

9 

0-1103 

00794 

0-0837 

0-0043 

5-1 

10 

00132 

0-1087 

0-1090 

0-0003 

0-3 


All these separations, except Nos. 1 and 2, having been mixed in the cold, were 
carried out by pouring a solution of the two sulphates drop by drop into 100 o.c. of 
warm, saturated sodium bicarbonate solution, and then quickly raising the tempera¬ 
ture to boiling, keeping it at that point for not more than a minute, filtering the 
liquid, and making the estimation. In each case the aluminium hydroxide precipita¬ 
tion occurred from the beginning. It wiU be seen that the amount of beryllium 
hydroxide carried down with the aluminium hydroxide depended on (a) the bulk of 
the aluminium hydroxide precipitate, and (6) the amount of beryllia in solution. It 
was thought that the beryllium hydroxide which was brought down was mechanically 
adsorbed by the aluminium hydroxide, and consequently vigorous stirring should 
have the effect of forcing much of the adsorbed beryllia back into solution. This was 
borne out in separation No. 8, where, the mixture having been kept thoroughly 
stirred, the amount of beryllium oxide adsorbed was only 1*9 per cent. Stirring in 
the case of No. 9 did not have as great an effect, as the amount of beryllia present 
was proportionately greater. As the ratios of the two oxides taken in separationB 
Nos. 1 to 9 are quite general, it was inferred that with efficient stirring the amount 
of adsorbed beryllia under the same conditions was never likely to be more than 
10 per cent, of the total precipitated oxides. The success of the method, involving 
a second precipitation from a neutral solution of the first precipitate, therefore 
depended upon whether a mixture of the two oxides, 10 per cent, of which was 
beryllia, could be quantitatively separated. Such a mixture was satisfactorily 
separated— Yiz,, No. 10—^the amount of beryllia being actually 10*8 per cent. 

The following separations were carried out, employing two precipitations, by 
dissolving the first aluminium hydroxide precipitate in the minimum amount of 
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dilute hydroohlorio acid, neutralising the solution with ammonia, and adding it drop 
by drop, with stirring, to 100 c,c. of warm saturated sodium bicarbonate solution, 
rapidly heating the liquid to boiling-point and allowing it to boil for half a minute, 
and completing the estimation of alumina as previousiy described. The beryllia was 
estimated as usual, after having combined the two filtrates and boiled the liquid with 
excess of concentrated hydrochloric acid until all carbon dioxide had been driven off. 


Table IV. 


No. 

Grm. AI 2 O 3 . 

j Grm. BeO. 

i 

Taken. 

Found. 

j Taken. 

1 

Found. 

1 

0-0226 

0-0226 1 

0-1409 

0-1406 

2 

0-0792 

0-0795 1 

0-1106 

0-1106 

3 1 

0-0852 

0-0856 

0-0941 

0-0940 

4 

0-1637 

0-1542 

0-1421 

0-1417 

5* 

0-1087 

0-1090 

0-0132 

0-0129 


If the necessary precautions are taken, the method is therefore capable of giving 
satisfactory results. 

Summary. 

(1) Ammonium carbonate is of no use for the quantitative analysis of solutions 
of aluminium and beryllium salts; some beryllia is carried down with the alumina, 
and also a little alumina remains in solution. 

(2) Ammonium sulphite does not give a quantitative separation, as some beryllia 
is absorbed by the alumina. Ail the alumina is, however, precipitated. 

» (3) A saturated solution of sodium carbonate dissolves an appreciable quantity 
of beryllia, but also much alumina. 

(4) The method employing two precipitations by means of saturated sodium 
bicarbonate solution is satisfactory, provided that {a) neither the beryllia nor the 
alumina in 100 c.c. of solution saturated with sodium bicarbonate is more than 
0*15 grm.; (5) adsorption in both precipitations is kept at a minimum by thorough 
stirring. 

The author desires to take this further opportunity to express his appreciation 
of the interest taken by Professor A. J, Allmand in this work. 

Kino’s Collegk, University of London, 

W.C. 2 . 


• These data give the complete analysis of mixture No. 10 in Table III,, and were therefor© 
obtained by one precipitation only. 


^ # 4* $ ^ 
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S0&AR CALCULATIONS. 

Bt j. p. livebseegb, fj.o. 

A PUBLIC ANALTST in the examination of substanoee containing sugars has to use 
constants and equations. "The following notes are the results of an attempt, by 
selection and calculation, to obtain a set of data that is clear and consistent. 

Specific Botatoby Poweb. —There are ambiguities in published specific rotatory 
powers owing to authors failing to state the temperature and concentration of the 
solutions used, and sometimes it is not clear whether the sugar was anhydrous or 
contained water of crystallisation. In some cases results given by various authoritiea 
differ considerably, and the selection of the best value has been difficult. Thia 
particularly applies to Isevulose and invert sugar. The value for invert sugar should 
be half the algebraic sum of those of Isevulose and dextrose. The selected values for 
sugars are given in the table on p. 460. In practice it is a convenience to apply the 
term “ specific rotatory power ’* not only to pure sugars, but also to mixed substances 
such as treacle. 

CoBBBCTioN FOR TEMPERATURE.—In factors given for the correction of specific 
rotatory power there often is doubt as to whether in the equations given the sign for 
left-handed rotation (-) is to be used as well as any algebraical sign. As the 
temperature correction will never alter the rotation from “4-^^ to “ - it is better to 
ignore the optical signs in making this correction. 

Equation (1), given below, is to be used when the specific rotatory power of a 
pure sugar is being determined ; equation (2) when the actual angle of determination 
is being corrected for temperature. In this case, means the angle at 20^ 0. of a 
solution examined in a 200 mm. tube; [a]p may be substituted for a in this equation. 
The values for “ D " and “ d ” are given in the table, and “ t ” represents degrees C, 

(1) = + (2) «- = iro- 420 --^y 

The application of equation (2) may be illustrated by the correction for tempera¬ 
ture of a solution of invert sugar, which gave a rotation of - 7*7"^ at 24*4^ C.: 

a20=_ZlZ_=8*24®. 

1-0+0-0149 (20-24-4) 

Solutions should be made up to volume at 20° C., and polarised as near this 
standard temperature as is convenient. 

OoRBEOTioN FOR CONCENTRATION.—^The Standard concentration is 10 wjv (t.e.,. 
10 grms. per 100 c.c.). When a sugar solution is diluted, in addition to the primary 
reduction of the angle according to the equation, 

(3) 

' ' 60 

there is with some sugars a secondary reduction, owing to the fact that in dilute- 
solutions the rotatory power per unit of sugor is less than in stronger solutions. 

The sign is often used to indicate the specific rotatory power of a sugar at- 
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HXf C. wile^ a sodium flame is used. A useful extension of it is to add the figure for 
the w/v of the solution to the left-hand side of the bracket. The sign would 
therefore mean that the specific rotatory power was corrected to 20^ C., and that 
the figure was also corrected for this secondary alteration to 10 w/v. The cor¬ 
responding sign for the angle actually observed in a 200 mm. tube is Again, to 
avoid ambiguities, the optical signs of the sugar solutions are ignored in making the 
correction. 

Equation (4) is to be used for correcting the specific rotatory power of sugar to 
the standard of 10 w/v when the concentration is known. In many cases, however, 
the concentration of the solution has to be determined, and therefore cannot be 
used. In such oases an approximation may be made by using the determined angle 
in place of the w/v, as in equation (5). The values for and are taken 

from the table: 

(4) (10-w?/i?). 

(5) + C (i? - a^ya^^. 


The above-mentioned solution of invert sugar may be taken as an example of 
equation (5): 

8-24 + 0-0080 (4-2 - B‘24) 8*24 « 7-98®. 

Calculation of w/v when One Sugar only is PRBSENT.-r-Either of the 
following equations may be used: 

^ V 10^20 

(6) Sugar w/v in the solution = 


(7) Sugar w'/v in the solution: 


of pure sugar 
10 X 1 VO 


Applying this to the above-mentioned solution of invert sugar, 


50 X 7-98 
21 


or 


10x7-98 

4-2 


19-0 w/v; 


and as 100 o.c. contained 19-2 grms. of the substance, the percentage of invert sugar 

. 19*0 X100 QQ . 

present - — —-— =99 per cent. 

19*2 

With specific rotatory powers the following equation may be used; 

(8) Sugar per cent, (by weight) in the aubstance■= 

Mixtubb of Two Suoabb. —Solutions of auorose which is partly inverted often 
require examination. On inversion, 100 parts of sucrose yield 105 parts of invert 
sugar. In many cases it is more convenient to express invert sugar in terms of the 
sucrose from which it was derived, and 1 have used the term inverted sucrose " to 
indicate this result. Unless it is known that only two sugars are present, it is 
PiScessary to prove by the determination of the reduction and total organic solids 
that such is the case. A mixture of sucrose and invert sugar in suitable proportions 
|(i optically inactive. 

'' SuoBOSB AMD Imvbbtbd Suobobid. —When the substance consists of sucrose 
which has been partly inverted, the following equations will give its composition. 
“I" is used for the angle after inversion, corrected for temperature and concentra- 
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tion by Equations (2) and (6), and a for the original angle of polarisation at the same 
dilution BM 

(9) Sucrose w/v in solution •» 0*665 (change of angle of rotation). 

(10) Inverted sucrose w/v originally present = 0*565 (3*023 I±a), 

(11) Angle due to sucrose=0*76 (change of angle of rotation). 

(12) Angle due to inverted sucrose originally present = 0*249 (3*023 IA a). 

In equations (9) and (11) the change of rotation will be the sum of the angles if 
the sign of rotation is altered by inversion, and their difference if their signs are the 
same. 

In equations (10) and (12) is used if the sign of the optical rotation 

is changed by inversion. If these equations give a negative result, dextrose, and not 
inverted sucrose, is present. 

SucBOBE AND Dextbose. —The corresponding equations for mixtures of sucrose 
and dextrose are: 

(13) Dextrose wjv^O ^Sd (a i 3*023 I). 

(14) Angle due to dextrose = 0*249 (aii3*023 /). 

The ** - ” sign is used if inversion changes the optical sign. 

Dextbose and L.aEvuL0SE : Invbbt Sugar. — If dextrose and leevulose are 
present in equal quantities they become invert sugar. If the quantities are dis¬ 
similar, a mixture of invert sugar with excess of laBvulose or dextrose results, and 
the composition can be calculated in either form by the following equations ; 

(15) Per cent, of invert sugar = 1*35 (52*8~^®[a]*^). 

(16) Per cent, of l 80 vulo 8 e = 0*678 (52*8- ^^[a]^). 

In these equations the optical signs must be included as well as the algebraic ones. 

CoilREOTION FOB TEMPERATURE AND CONCENTRATION OP A MIXTURE OF TwO 

Sugars.— As sucrose and inverted sucrose polarise in opposite directions, the angle 
of a mixture of them is not a measure of the amount of inverted sucrose that 
is present. To correct the original angle, it is necessary to make an approximate 
calculation of the amount of inverted sucrose present in the solution before inversion* 

The figures obtained with a sample of syrup of rhubarb may be taken as an 
example of this correction. A 25*6 wfv solution of it gave W®=+6*3® and 

= - 7*0®. The latter, corrected by equations (2) and (5), became ^®P®= - 6*16. 

The approximate angle of the original inverted sucrose calculated by equation 
(12) = 0*249 (3*023 x 6*16 - 6*63) = 3*1®. 

This angle (— 3*1) is therefore a measure of the inverted sucrose originally 
present, and can be corrected as usual by equations (2) and (6), which give the 
value - 2*96®. The original angle can then be corrected by the result of this oalou* 
lation, as the sucrose angle would not be affected by temperature and concentration: 

= 6*3 + (3*1 - 2*96)« 6*46®. 

The composition of the original solution can then be calculated by equations (9) 
and (10): 

Sucrose * 0*666 (6*45 + 6*16)« 7*14 w/v. 

Original inverted sucrose » 0*566 (3*023 x 6*16 - 6*45) = 6*88 w/v. 
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As these were 25*6 wjv solutions, the syrup contained 28*0 per cent, of sucrose 
and 26*7 per cent, of inverted sucrose. The latter could be changed to invert sugar 
by multiplication by 1*05. 

Ebduction. —The following general equation for the calculation of K — 
reduction expressed as dextrose and laevulose—is sometimes useful: 

If “ a ** grm. of sugar or syrup is diluted to “ h " c.c. «= (1), 
and c c.c. of (1) is diluted to ** d ** c.o. by inversion = (2), 
and “ e ’* c.c. of (2) is diluted to ‘‘ f ” c.c.«(3), 
and “ g ** c.c. of (3)« 10 c.o. of Fehling solution. 

(17) 

ac eg 

Mixtures of Several Sugars. —^When, in addition to the presence of sucrose, 
which is more or less inverted, glucose syrup is present, it is necessary to supple¬ 
ment the polarisation figures by a determination of the K and the organic solids 
both before and after fermentation. In such cases it is better to polarise at 20® C. 
instead of making the complicated temperature correction. 

The fermentation may conveniently be performed as follows : Twenty grms. of 
the substance are weighed and mixed with 220 c.c. of water and 1 grm. of yeast, and 
the mixture is sterilised by boiling for a short time. After cooling, 3 grms. of yeast 
are added, and the fiask is plugged with cotton-wool and incubated at about 28® C. 
for three or four days; 100 c.c. of almost clear liquid are then decanted, and the 
remainder measured (» “ a c.c.). The 100 c.c. are evaporated down to less than 


one-half, alumina cream added, and diluted to 

solution. After filtration the solution is analysed. It is a convenience to start two 
fermentations at once, so that if the K of the first indicated that fermentation is 
incomplete, the second flask can be incubated for a day or two longer, or the turbid 
liquid residue of the first fermentation may be returned to the incubator. 

The following analysis of a sample of war-time “ high-class stoneless damson 
and apple jam ” shows the results obtained with such a mixture. The specific 
rotatory power before inversion was -h47*3®, and after inversion -f29*3®. These 
values, calculated by equations (11) and (8), give the specific rotatory power due to 
sucrose as 13-5®, and showed that 20*3 per cent, of sucrose was present. 



1 Organic Solids. 

AT. 

[«]d. 

Original . 

Per Cent. 

.1 59-3 

26 

47-8 

Subtracting sucrose 

.; 20-3 

— 

13*6 


i 390 

26 

83-8 

After fermentation 

.; 16-0 i 

3 

24-6 

Lost by fermentation 

.i 23-0 

23 

9-2 

^ .. 1 _ \ ^ _ 


9*2x100 

consisted of dextrose and tevulose. For this fermented sugar faj^ « —^— *> 


-40*4®. 
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The peraentage oomposition ie then ealeolated by equation (15): 

Invert sugar s 1*35 (62*8 - 40*4) «16*8 per cent. 

This shows that 16*8 per cent, of the 23 per cent. (»3*9 per cent.) of the sugar 
fermented was invert sugar. The remainder of the K (26 - 3*9) may be taken to be 
dextrose. The optically active part of the 16*0 per cent, of residue after fermentation 
may be taken to be a mixture of dextrose and dextrin. The specific rotatory power 
due to the 3 per cent, of dextrose is subtracted. 



Organic Solids. 

[«]D. 


Per Cent. 


Unfermented 

... ! 16 

24-6 

Dextrose. 

... 1 3 ; 

1-6 

Dextrin, etc. 

... ! 13 1 

1 \ 

23-0 


100 X 23 

Dextrin [by equation (8)] =» —~ leaves (13*0 - 11*5 «) 

. 1*5 per cent, of other unfermented solids. 

The complete analysis of the jam was as follows : Sucrose, 20*3; invert sugar, 
8 *9; dextrose, 22*1; dextrin, 11*5; other soluble organic solids, 1*5; ash, 0*8; 
insoluble matter, 1*2; and water (by difference), 38*7 -100*0. 

A careful examination of the insoluble matter of the jam only detected 0*04 per 
cent, of damson skin; so, in addition to being adulterated with glucose syrup, 
very little damson was present. There was some evidence that the jam had been 
dyed. 

Constants and Factors for Sugars. 


Sugar. 

Molecular 

Weight. 


B, 

(7. 

c. 

X>. 

d. 

Lactose: 









342-24 

56-3* 

11-06“ 


— 

0-079 

0 0016 

Maltose: 

360-26 

62-6“ 

10-6“ 

— 

— 

0-075 

0-0014 

®ia^aa®ii • • * 

342-24 

138“ 

27*6® 

— 

— 

0-096 

0-0007 

C„H„Ou,H,0 ... 
Saoroee: 

360-26 

131“ 

26-2“ 

— 

— 

0-090 

0*0007 

. 

Dextrose: 

342-24 

66-6“ 

18-3“ 


— 

0-010 

0-0001 

. 

LffivuloseT : 

180-13 

62-8“ 

10-66“ 

0-030 

0-0006 

— 

— 

CjHjgOj . 

Invert sagu*: 

180-13 

96“ 

19-0“ 

0-110 

0-0006 

0-630 

0-0066 

2(0^1,0«). 

Sucrose (inverted)* : 

360-26 

21“ 

4-2“ 

0-070 

0-0080 

0-312 

0-0149 

. 

Dextrin ; 

342-24 

22“ 

4*4“ 

0-074 

0-0077 

0-327 

0-0149 

... ... 


200“ 

1 

40-0“ 

! 

—— 

— 

— 

— 
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rotatory power of 10 wjv sedation at 20° C. with iodium fitime; 
•Bnrotation of 200 mm. 10 wl'o solution at 20® 0.; (7»*increase in numerical value 
of for increase of 1 wjv of sugar; c<»oonoentriU^on coefficient; JDndeerease 

in numerical value of for increase of 1® 0.; temperature coefficient; 

left-hand rotation. 
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HOTEa 

The Editor desires to point out that the pages of the Journal are open for the inclusion 
of short notes dealing with analytical practice and kindred matters. Such notes 
are submitted to the Publication Committee in the usual manner. 


appboximate estimation op commebcial cbbsol in LYSOL. 

Tub process described in an abstract in the Analyst (1921,375) can be accurate only 
where the soap used is free from volatile fatty acids. Serious mistakes have been 
made by allowing volatile fatty acids (such as occur in coconut oil, etc.) to distil over 
and augment the layer of tar acids in the distillate. To obtain accurate results when 
there is any doubt of the quality of the soajp, the foUowing method may be employed: 

Dissolve the sample in hot water in^a separator, add a piece of stick sodium 
hydroxide, and shake the liquid until the alkah has dissolved. Add excess of brine 
and separate the precipitate. Bedissolve the residue in hot water, add a small 
piece of stick sodium hydroxide, and precipitate the soap again with brine; repeat 
the process once more to make sure of extracting all the tar acids. Acidify the 
united alkaline solutions and extract them with benzene. The benzene can then be 
extracted with a small quantity of strong sodium hydroxide solution, and the latter 
can be acidified in a burette and the tar acids read off in the usual way. 

G. F. Wesley MaiWiin. 


NOTES FROM THE REPORTS OF PUBLIC ANALYSTS. 

The Editor would be glad to receive the Annual or other Reports of Public Analysts 
containing matter of interest to the Society, Notes made from such Reports would 
be submitted to the Publication Committee. 

ANNUAL EEPOBT OF THE BIRMINGHAM CITY ANALYST, 1920. 

Ego Powder. —Four of twelve informal samples were composed of tartaric acid, 
sodium bicarbonate, and rice starch. The other eight samples contsuned ciJcium 
hydrogen phosphate instead of tartaric acid, seven contained rice starch, and one 
a mixture of starches. One sample had been made with impure calcium hydrogen, 
phosphate containing 55 per cent, of calcium sulphate, which is much in excess 
of the limit of 10 per cent, recommended for calcium hydrogen phosphate in a Local 
Government Board Report. The result was that the egg powder contained about 
9 per cent, of calcium sulphate in excess. 

The labels of some of the sanmles were yery misleading, such as, for instance, 
a perfect substitute for eggs.*’ No action can be taken, however, for such mis¬ 
leading labels under the Food and Drugs Acts, although possibly the vendors may 
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be liable under the Merchandise Marks Act. The prices charged for the powders 
varied from Id. to 2d. per ounce. ♦ 

CusTABD PowDBB.—Sixteen of nineteen informal samples consisted of coloured 
and flavoured starch, the starches found being maize; arrowroot, potato, tapioca, and 
rice. One sample, stated to contain 24 per cent, of proteid nourishment, or forty 
times as much as ordinary custard powder, contained only 6*4 per cent, of proteins. 
Another sample labelled “ Sweetened with pure sugar only contained about 60 per 
cent, of sugar; but two samples of the same make, marked ** Sweetened, no sugar 
required,** contained no sugar, but about 0*2 per cent, of saccharin. These two 
samples were marked as adulterated, and particulars of the case have been sent to 
the Ministry of Health. 

Rbpokt fob the First Quarter, 1921. 

National Health Insurance Dispensing—•Q mnme Mixture .—An informal 
sample contained 21 grains of quinine sulphate and 183 minims of dilute hydro- 
bromic acid, whereas the prescription ordered 32 grains and 240 minims respectively. 
A subsequent formal sample from the same vendor contained 19 grains of quinine 
sulphate and 206 minims of diluted hydrobromic acid. The explanation given was 
that the correct quantities had been dissolved in a Winchester quart bottle which 
held 100 ounces, whilst the compounder had thought that it hold only 80 ounces. 
The arrangement between the Birmingham Insurance Committee and panel chemists 
does not recognise the use of such stock mixtures, and requires that each prescription 
shall be separately dispensed. The vendor was fined. J. F. Liversbege. 


ANNUAL REPORT OF THE BOROUGH ANALYST FOR THE METRO¬ 
POLITAN BOROUGH OF STEPNEY FOR THE YEAR 1920. 

Milk.— Roughly, one sample in seventeen was adulterated, compared with one 
in six in 1918, and one in twelve in 1919. Notwithstanding this improvement, 
a simple calculation shows that there is still a great deal of tampering with milk in 
the borough. 

The average composition of the 858 samples of milk analysed during the year 
was: Total solids, 12*40; solids, not fat, 8*81; and fat, 3*59 per cent. These figures, 
which include those of grossly adulterated samples, entirely refute the statement, 
frequently made in court and elpewhere, that farmers have difficulty in producing 
milk to satisfy the minimum limits prescribed by the Sale of Milk Regulations. 
One of the samples contained 35 grains per gallon of boric aoii Proceedings were 
taken under the Public Health (Milk and Cream) Regulations, and the vendor was 
fined £100. 

Boric Acid in Butter and Margarine. —Of 89 samples of butter analysed, 
46*3 per cent, were free from preservative, 26*2 per cent, contained 01 per cent, of 
boric acid, 17*5 per cent, contained 0*2 per cent., 6 per cent, contained 0*3 per cent., 
and 6 per cent, contained 0*4 per cent. These figures show that butter can be sold 
free from preservative, and I consider that preserved butter should be required 
to have a declaratory label similar to that required in the case of preserved cream. 

Seventy-three samples of margarine were analysed, 10*9 per cent, of which were 
free from preservative, whilst 8*7 per cent, contained 0*1 per cent, of boric acid. 
43*6 per cent, contained 0*2 per cent., 32*6 per cent, contained 0*3 per cent,, and 
4*4 per cent, contained 0*4 per cent. Herbert Hawley. 

♦ Of, Beach, Needs, and Russell, Analyst, 1921, 279. 



NOTES FROM THE REPORTS OF PUBLIC ANAliYSTS 


450 


DEPARTMENT OP SCIENTIFIC AND INDUSTRIAL RESEARCH. 

Report of the Food Investigation Board for the Year 1920.* 

Fish Preservation Committee.— An interim report on the method of pre¬ 
serving fish by freezing them in brine has been published. Farther results obtained 
in the investiption of the freezing process, and in the rate of penetration of salt from 
brine of definite concentrations, have also been published (Adair, Biochem. 
1920, 14, 762). 

rtjSjMBAT Committee.— It is commonly accepted that the formation of lactic acid 
plavs an important part in the ripening of meat and in the changes undergone by 
flesn on prolonged storage. Experiments have shown that continuous exposure to 
the freezing-point will produce a non-irritable condition in frog^s muscles, and that 
too without the production of lactic acid, if the muscles be kept in air; but that, if 
kept in nitrogen, the loss of irritability is much less rapid, and lactic acid is formed. 
Slow autolysis takes place during the storage of meat, but whether lactic acid is 
formed has not yet been determined (Foster and Moyle, Biochem. J., 1921,15,334). 

A simple technique for the cultivation of anaerobic bacteria has been devised, 
and the spore formation of these bacteria investigated. The conditions under which 
mould fungi develop upon meat have also been studied (Brooks and Kidd, 
Analyst, 1921, 292). 

Engineering Committee. —Investigations of the thermal conductivity and 
specific heat of insulating materials, on the thermodynamics of liquid carbonic acid 
(Proc. Boy, Soc., 1920, 98a), and on the question of the measurement of humidity 
have been carried out. 

Fruit and Vegbtarle Committee. —Experiments on the storage of Englisii 
apples have been made with a view to determining the most suitable conditions. 
The method of “ gas storage ” approximately doubled the storage life of the varieties 
tested. Experiments on the preservation of fruit by freezing for jam-making have 
shown that the only fruits which can be satisfactorily kept in this way are those 
which only contain a peroxidase, but no oxygenase or catechol substance (Onslow, 
Analyst, 1921, 292). The following fruits could therefore be kept in a frozen 
condition for several months in air for jam-making: Strawberries, raspberries, black 
currants, red currants, and gooseberries; whilst cherries and plums could only be kept 
unaltered in a frozen condition in an atmosphere free from oxygen. The effect of an 
excess of carbon dioxide on stored apples is very similar to that of low temperature. 
The amount of sucrose and pectin present in the juice decreases as the concentration 
of carbon dioxide increases; a similar increase also takes place in the ratio of 
fructose to dextrose, but the acidity is but little affected. 

Mangin’s observations on the existence of pectic compounds in three forms have 
been confirmed, and methods have been worked out for the extraction of each form 
of pectin. A new method of estimating pectin, based on its precipitation from an 
aqueous extract by means of alcohol, has been devised, and it has been established 
that more pectin can be obtained from fruit tissue by the action of heat and acid 
than is originally present in the soluble form. At a certain stage of over-ripeness 
the pectic Skcid seems to disappear. Experiments are being made to ascertain 
whether the enzyme pectase is concerned in the production of jpectic acid in the fruit. 

Oils and Fats Committee. —Investigations of the syntheses of isomeric oleic 
acids have been continued, and a further examination has been made of the 
unsaturated fatty acids of reduced linseed oil (iodine value, 96). It has been found 
that the main constituent of the unsaturated fatty acids is oleic acid, and evidence 

* Copies of the Report can be obtained from H«M. Stationery Office, Imperial House, Eingsway, 
W.C. 2. Price Is. net. 
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has been obtained that an olein results from the reduction of the glycerides of 
linoUo acid. 

the constitution of the synthetic fats obtained by the interaction of methyl 
gluooside or matmilol and olive oil has been studied. In the case of the methyl 
glucoside compounds condensation, resulting in the union of one oleyl residue with 
&e carbohydrate chain, takes place first, and, later, the carbohydrate chain loses 
one molecule of water, and the synthetic fat anhydromethyl glucoside mono-oleate 
Is obtained. In the case of the compounds of mannitol and olive oil two oleyl 
residues take part in the reaction. 

Sterols and the Iodine ValTie ,—The abnormally high iodine value and low 
saponification value of yeast fat have been proved to be due to the presence of 
ergosterol (a sterol believed by Tanret to be characteristic of the lower plants). In 
determining the iodine value of sterols by means of Wijs* reagent a considerable 
amount of substitution occurs, owing to the influence of the glacial acetic acid. This 
substitution effect is particularly noticeable when a condensed ring nucleus containing 
one double bond reacts with the Wijs* solution. Hence, in the case of a fat which 
contains an appreciable amount of sterol, the Hiibl and Wijs* iodine values will 
differ to some extent, and the former value will more accurately estimate the degree 
of unsaturation of the fat. An attempt is being made to apply the difference between 
the iodine values obtained by the two methods under controlled conditions as a 
means of estimating the sterol in a fat (MacLean and Thomas Biochem. 1921, 
16, 319). 

Canned Foods Committee. —Eesults obtained by W. Savage have proved 
that putrefying meat has little obvious effect upon the health of animals, and the 
conclusion is drawn that cases of poisoning from tinned meat are due neither to 
putrefactive bacteria nor to their products, but to the presence of some specific and 
highly toxic organism, such as Gaertner’s bacillus. 

The chemical changes occurring in untreated and canned herrings have been 
studied. Although it is improbable that autolytic enzymes ever act alone in um 
treated herrings, there is reason to believe that without the intervention of bacteria 
they might bring about an improvement in quality. On the other hand, deterioration 
is probably due to the farther action of bacteria. In the case of tinned herrings, the 
bacterial product might arise before or after canning. Since trimethylamine is not,, 
so far as is known, produced by enzymic action, and appears at an early stage in 
decomposing herrings, its estimation should throw light upon the problem. A new 

f rooess of estimating it in the presence of other volatile bases has been based on 
'oreman’s alcohol titration method (Analyst, 1920, 45, 380), and is being used in 
investigating the question. 

Estimations of the total acid radicles, volatile organic bases, and amino-acids 
(Foreman, loc, ciL) in canned and fresh herrings have shown that the former contain 
about twice the quantity of amino-acids, sixteen times the volatile acids, six to 
sefven times the organic acid radicles, and five times the <*net acidity** present in 
the latter. The small increase in amino-acids indicates that proteolysis only proceeds 
to a small extent in the canning and maturation. It seems probable that one or 
more highly nitrogenous constituents of the herring is destroyed, with the production 
of volatile bases. 

Fresh herrings are distinctly acid in reaction, and it is probable that the changes 

E roduced in canning are largely due to the action of the acids under the influence of 
eat on the complex compounds present. Tinned herrings contain appreciable 
amounts of tin, as well as a small amount of iron, and it is possible that compounds 
of these metals ma^ have a catalytic effect in continuing at the ordinary temperature 
the changes occurring in the canning process. 



FOOD AND DltDGS ANALYSIS 


455 


U-8.A BBEVIOE AND BEQULATOBY ANNOUNCEMENTS. 

Misbkanding op Egg Substitute (U.S, Dept. Agric. Bureau of Chemstry^ 
Service and Begulatory Announcements^ 1921, N.J. 9290).—Analysis of a sample of 
Eggno^** s^ted on the label %o be ** an exoellent substitute for eggs . . . to be used 
for baking and oooking purposes/’ showed that it consisted of rice starch, skim milk 
powder, and milk casein or albumin, artificially coloured with a coal-tar dye, and 
possibly containing a small amount of egg powder. Baking tests made by the 
Bureau showed that cakes made with the product were no better in Tolume or 
quality than cakes made with water, and were in no measure comparable in yolume 
or quality with cakes made with an equivalent amount of eggs, as claimed on the label. 
The case was heard on December 9,1920, in a District Court of the United States, 
and the defendants were convicted and fined. Notice of appeal was given, and the 
case is pending. 


^ ^ ^ ^ ^ 

ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS* 

FOOD AND DRUGS ANALYSIS. 

Proportion of Fat in Casein. D. H. GangolU and A. N. Meldrum. {Dept. 
Industries, Bombay Presidency, Bull. No 4, 1921.)—A method recommended for the 
estimation of fat in casein consists in placing 15 c.c. of $ sodium hydroxide solution 
in a separating funnel, adding 1 grm. of the powdered casein gradually, and shaking 
the mixture until the casein is dissolved completely. The mixture is then extracted 
with ether, the ethereal solution evaporated, and the residue of fat weighed. Solution 
of the casein in hydrochloric acid tends to give high results for the fat, owing to 
partial hydrolysis of the casein, with the formation of substances which are soluble 
in ether. The average quantity of fat in casein is 0 25 per cent., but is usually more 
than this in the case of Indian casein. The colour of casein depends largely on the 
amount of fat present; pure casein may be prepared by washing the crude product 
with alcohol, and then extracting it repeatedly with petroleum spirit. Ether should 
not be used, as it is liable to contain peroxide, which may contaminate the casein. 

W. P. S. 

Separation and Identification ofSandy ” Crystals in Ice Cream. H.. F. 
Zoller and 0. E. Williams. (/. Agric. Research, 1921, 21, 791-796.)—It is generally 
assumed that the sandiness” of ice cream is due to the separation of sucrose 
crystals, although no scientific evidence is given in support of this statement. A 
number of sandy ” ice creams were allowed to melt at the ordinary temperature, 
the “ sand'' was separated by means of the centrifuge, washed with water saturated 
with sucrose and lactose, and with this solution containing 50 per cent, of acetone^, 
then dried on a Buchnar funnel, and, finally, by heat in a water oven. Microscopic 
examination^ crystallographic measurements, and analysis by the. Munson and 
Walker method identified the sand” as a-lactose (lactose monohydrate). 

T. J. W. 
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Estimation of Stareh by means of Taka Diastase. E. Horton. (/. Agric. 
Science, 1921,11, 240-257.)—The results obtained in the estimation of staarch in wheat 
by the use of taka-diastase varied aooording to the sample and quantity of the enzyme 
employed. These variations led to an extensive investigation into the action of this 
enzyme upon pure potato starch. In the method applied, with modifications, the 
starch, gelatinised in boiling water, was cooled to 38® C., when toluene and the 
enzyme were added, and the temperature maintained at 38® C. for sixteen to twenty- 
four hours. After the mixture had been heated to 100® 0, for fifteen minutes, 
sodium fluoride was added, and the solution was cooled, treated with basic lead 
acetate solution, diluted to definite volume, and filtered. Excess of lead was then 
removed by the gradual addition of powdered sodium carbonate, and, after filtration, 
the rotatory and reducing powers were determined, and the starch calculated from 
the dextrose and maltose found. The purity of the starch employed was ascertained 
by the use of the same method with malt diastase instead of taka-diastase. The 
factors studied included the following: Source of enzyme, age of enzyme, age of 
Aspergillus oryzca culture from which the enzyme was prepared, variation in amount of 
enzyme used, time of hydrolysis, addition of yeast extract or of malt diatase to the 
enzyme, and variation in the clarifying agents used. The results obtained varied 
between 86 and 97*8 pel: cent, of starch, and, although great differences in the 
dextrose-maltose ratio were found, a large proportion of the results was within the 
limits of 91 and 96 per cent. The conclusion is drawn that the taka-diatase method 
is unreliable, and test experiments should be made upon pure starch with every 
sample of enzyme before and during use. It is possible that the discrepancy 
observed is due to the persistence of dextrin, but this has not been proved. 

T. J. W. 

Examination of Sugar Crystals by Projection. G. P. Meade. {J- Ind. 
Eng. Ghem., 1921, 13, 712.)—A small amount of the sugar to be examined is placed 
in a 40 mm. Petri dish, a few c.c. of alcohol saturated with sugar are added, and the 
crystals are separated and distributed over the dish. The latter is then fitted in the 
holder of the projection apparatus. The author uses a Bausch and Lomb balopticon 
with a lens of 8-inoh focus, the projection lens having a diameter of 1*6 inches ; the 
instrument is provided with a vertical attachment, in order that the object to be pro¬ 
jected may be placed in a horizontal position. A magnification of ten diameters is 
obtained when the centre line of the projection lens is 7 feet from the screen. The latter 
consists of a smooth plaque of plaster of Paris about 18 inches square, and ruled into 
squares of various sizes (for example, 4, 6, 8, 10, and 12 mm. squares), so that, allow¬ 
ing for the magnification, the size of the crystals may be measured. W. P. B. 

Revision of the Optical Method for Analysing Mixtures of Sucrose and 
Rafflnose. C. A. Browne and C. A. Gamble. (J. Ind. Eng. Chem., 1921, 13, 
793-797.)—The change in the Herzfeld divisor of the Clerget formula for estimating 
sucrose from 142*66 to 143*0 has necessitated a revision of the Creydt formula for 
analysing mixtures of sucrose and raffinose. On the basis of the invert factor-0*83 
for sucrose and +0*514 for raflBnose, and 1*862 as the ratio of the specific rotation of 
sucrose to that of raffinose, the following formulas give the percentages of sucrose (S) 
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and rafifinose (B) in a mixture when the sucrose normal weight of the sample is taken 
for the estimation: 


0-514P. 


0-844 


— at 20® 


C., and B^ 


0-33P+P' 
" i-568 


at 20® 0. 


P is the direct polarisation, and P' the invert polarisation of the solution. General 
formulae applicable at all temperatures are : 

^ P(0-478 X 0-00180 - P'(100-6~ 0*0003P) . 

^ (0-908 - 0-00320 (1-006 - 0*0003P) » ““ 

■ P(0*48~ 0-0050+ P'(l-006 - 0-0003P) 

^ ■" (1*681 - 0*00590 (1006 -- 0*0003P) ' 

where P is the temperature of the direct polarisation, and t that of the invert 
polarisation. W. P. 8. 


Detection of Tartaric Acid In Wines. L. Mathieu. {Ann, Chim. anal, 
1921, 3, 270-271.)—Free tartaric acid in wine may be separated from potassium 
hydrogen tartrate and calcium tartrate by means of amyl alcohol. Twenty c.c. of 
wine are shaken with about an equal volume of amyl alcohol, and, after separation, 
the clear layer of amyl alcohol is removed and shaken with an equal volume of water. 
The aqueous layer is then separated and evaporated to dryness to remove the 
last traces of amyl alcohol, which causes the precipitation of calcium Isevo-tartrate, 
and the residue is dissolved in water (5 to 6 c.c.) and treated with a drop of calcium 
chloride solution (loO grms. CaCl2.6H20 and 40 grms. NH^Cl per litre) and 2 c.c. of 
ammonium Isevo-tartrate free from dextro-tartrate (20 grms. per litre of 20 per cent, 
alcohol). In the presence of tartaric acid a precipitate of calcium racemate is formed 
immediately; 0*5 grm. of free tartaxic acid per litre of wine may be detected by 
the above method, and smaller amounts by using a larger sample of the wine. 

R. G. P. 


Chemical Composition of Arachis Oil. G. S. Jamieson, W. F. Baugh¬ 
man, and D. H. Brauns. (/. Amer, Ghem, Soo., 1921, 43, 1372-1381.)—-Two 
specimens of arachis oil expressed in the laboratory from nuts of the white Spanish 
type and the Virginian type had iodine values of 90*1 and 94*8 respectively. The 
mixed fatty acids yielded no linolenic hexabromide, but a linolic tetrabromide. The 
proportions of linolic and oleic acids were calculated from the percentages of bromine 
in the bromides. The saturated fatty acids were separated by the lead-ether method, 
and fractionated by distillation of their methyl esters under reduced pressure, 
corrections being made from the iodine and saponihcation values lor the amounts of 
unsaturated fatty acids in each fraction. By these means the two oils were found 
to have the following percentage composition : * 



Oleic 

Linolic 

Palmitic 

Stearic 

Arachi- 

Ligno- 

Unsaiwni- 


Acid. 

Acid. 

Acid. 

Acid. 

die Acid. 

ceric 

Acid. 

fiable 

Matter. 

Oil from Spanish nuts ... 

52-9 

24-7 

8-2 

6*2 

40 

3-1 

0-2 

Oil from Virginia nuts ... 

60-6 

21-6 

6-3 

4-9 

3-3 

2-6 

0-3 


No hypogseic acid or behenio acid was present. 
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DftMtlon Of Tea-Seed Oil In OU?e QU.« J. Djbowsky and E. MUUa* 

{Oomptes rend. Acad, Agric, de France, 1920, 6, 677-681; Inter, Bev, Sci. Agric,^ 
1921,11, 1198-1194.)—*Tbe presencQ of 10 to 2Q per oent. of tea-seed oil in olive oil 
may be detected by shaking 20 grm$« of the oil for one minute with 6 drops of 
enlphiiric acid; the mixture is then treated with 9 drops of nitric acid, shaken fcnr 
one minute, heated at 100° G. for five minutes, and finally cooled to 10° Q After 
two hours at the latter temperature the mixture remains liquid if 20 per cent, of 
tea-seed oil is present; if the original oil contained 10 per cent, of tea-seed oil the 
mixture solidifies, but the mass is not as hard as that obtained with pure olive oil. 
A oharaoteristic reaction, which will detect as little as 6 per cent, of tea-seed oil, 
consists in shaking 4 c.e. of the oil for thirty seconds with a mixture of 6 c.c. of pure 
sulphurie acid, 3 o.o. of nitric acid, and 8 c.c. of water; the whole mixture is kept at 
6° G. for five minutes and observed after a further fifteen minutes. Pure olive oil 
gives a straw coloration and remains clear, pure tea-seed oil becomes turbid and 
sooty-black, whilst olive oil containing 6 per cent, of tea-seed bil gives a dark straw- 
coloured, turbid mixture. These colorations are observed in the oily layer; the acid 
layer is colourless in all cases. W. P. S. 

Soya^-Baan Oil. C. R. Fellers, (j. Ind. Eng, Chem,, 1921, 13, 689-691.) — 

quantity of oil in soya beans varies considerably; in twenty-six varieties of the 
beau examined, the amount ranged from 14*6 to 26*6 per cent.; the quantity of 
PQ)tcin varied from 36*7 to 44*3 per cent. The sp. gr. of the oil is practically 
OQnstant at 0*926, aud the refractive index at 25° 0. varies but little from 1*474; the 
iodine value ranges from 123*2 to 132*3, and the saponification value from 190 to 196. 
There appears to be some relation between the colour of the beans and the drying 
property of the oil, dark beans yielding oil of rather poor drying power. W. P. S. 

Gliemical Investigration of Mutton-Bird Oll.—I. C. L. Carter. (/. Soc, 
Chem, Ind,, 1921, 40, 220t.) —The oil extracted from the stomach of the Australasian 
petrel {AEstrelata lessoni) is a fairly thin, straw-coloured, non-drying oil, closely 
resembling sperm oil in chemical charaeteristicB. The oil contains 38 per cent, of 
ateohois, chiefly cetyl alcohol, and 61 per cent of fatty acids, which are chiefly oleic 
acid with some acids of the linolic or linolenic series. At 6° G. spermaceti sepairates 
out, and at 0° G. the oil solidifies. The chief constants are : Sp. gr. at 15° G., 0*884; 
free fatty acids, 2*23 per cent .; alcohols. 38*4 per cent.; saponification value, 119*6; 
iodine value, 130 (Wijs), 108 (Hiibl); viscosity, 0*8724; m. pt. of alcohols, 31° to 
31*6^'; saponification value of acetate, 189; and iodine value of fatty aoids^ 160 
(Hubl), 178 fWijs). {Cf. Analyst, 1911, 36, 290.) H. B. G> 

Sweet Fennel Oil. C. E. Sage. (Per/, Esa&nt, Oil Bee,, 1921,12, 46; Ohem. 
Abstracts, 1921,16, 1697.)—Samples of this oil obtained on the market are in some 
cases apparently derived from the whole Spanish plant instead of from the fruit only. 
They are distinguished from the genuine oil by the almost entire absence of anethole, 

♦ The tea*8eed oil giving these reactions had probably not been refined.—E ditor. 
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md are saitable for flavourizig purposes oi^y* Two samples ezamieed showed the 
following oharaoteristics: Sp. gr, at 15*5® C., 0*9208 and 0*9340; 1*494$ and 

1*4980; [a]p, 4*46 and +24; soluhiUty in 90 per cent, alcohol, 1 in 1; and both 
remained liquid on oooling to 16^ G. It is suggested that such products should be 
designated ** plant oils,** in contradistinction to the “ fruit oils usually manufactured. 

T. J. W. 

Identifloation of OuahaiD and Strophanthin. A. Blchaud. (/. Pharm. 
Chvrn.^ 1921, [vH.], 24* 161-166.)— For the identification of these glucosides the 
following properties serve: Ouabain forms a pure white powder of nacreous appear¬ 
ance, and crystallises in rectangular plates. It dissolves in 160 parts of water at 
15° G., giving an absolutely colourless, transparent solution, which has a sli^t 
bitter taste, and gives no lasting froth when shaken. If a few crystals of resorcinol 
and then a few of ouabain are added to 4 to 5 c.c. of concentrated hydrochloric acid in 
a test-tube, and the latter is heated to 60° to 70° G. in a water^hath for a few moments, 
no coloration appeara Strophanthin is usually a dirty white or very pale yellow 
powder, and is amorphous or crystallised in spangles, often arranged radially ; 
1 part dissolves in 40 to 43 parts of water at 15° G., giving a solution which is not 
absolutely colourless or transparent, has a very marked bitter taste, and yields 
a persistent froth when shaken. When treated with hydrochloric acid and resorcinol, 
as described above, strophanthin gives a pink coloration. T. H. P. 

Micpochemical Tests fop Saoehapin and its Salts. Denigrds. (Bull Soc. 
Pharm. Bordeaux^ 1921, No. 2; Ann, Ghim, anal, 1921,3,273-275.)—The silver salt of 
saccharin is produced by treating on a microscope slide less than 1 mgrm. of a soluble 
salt of saccharin, such as the ammonium salt sucramine ’*) or the sodium salt 
sucrose ”), with a drop of ammoniacal silver nitrate solution (3 per cent.). The 
crystals are of characteristic appearance, and serve for the microohemical indentifl- 
oation of saccharin salts. Saccharin itself, which is almost insoluble in water, is 
first dissolved in a drop of ammonia, and the solution evaporated to dryness on the 
* microscope slide. The crystals of saccharin obtained by the treatment of the 
sodium or ammonium salt with dilute sulphuric acid (10 per cent.), or with concen¬ 
trated hydrochloric acid, are also of characteristic appearance. The sodium salt of 
saccharin may be detected by the formation of cubic crystals of sodium chloride 
produced on acidification with hydrochloric acid, whilst the ammonium salt yields 
prismatic crystals of hydrogen ammonium tartrate when treated with sodium 
hydrogen tartrate. B. G. P. 

Derivatives of Sulphur in Commereial SalvarsaE*—IL H. Kingr. (/. 
Chem, Soo,, 1921, H9, 1416-1420.)—The substance C^HgO^NSAs, obtained as a 
by-product in the reduction of 8-mtro-4-hydrozy-5^8ulphinoph6nylarsinic acid with 
sodium hyposulphite, has now been proved to be the sulphonic acid of phenylarsenious 
acid, and not the sulphinie acid of the phenylarsinio aoidL Hence, the amorphous 
aieenobenzenas centainiug the sulphinie aoid group in commercial salvaraan 
(AifAnveiTi 1921, 407) are in reality idUtical with the Qcsrreiip»nding sulphonic acids, 
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adcid the slight differences in analytical figures and toxicity are those of amorphous 
substances prepared under different conditions. The principal sulphur-containing 
impurity in commercial salvarsan is 3 : 3'-diammo-4 : 4'-dihydroxy-5-sulphoar8eno* 
benzene monohydrochlorides associated with varying proportions of “salvarsan 
sulphate.*’ 

BACTERIOLOGICAL, PHYSIOLOGICAL, ETC- 

Detection of Secretion Disturbances in Milk. G. Koestler. (Mitt, 
Lehensm, Hyg., 1920, 11, 154-169; Ghem. Abstracts, 1921, 16, 1581.)—Very 
slight pathological changes affect the milk, causing an increase in the serum-soluble 
nitrogen, chlorine, and sodium, and a decrease in the lactose, potassium, and phosphoric 
ticid. The extent of the disturbance may be measured by calculation of the “ chlorine- 

sugar'* number from the formula 100 por normal milks this 

° \ lactose per cent. / 

value was found to be 0*49, whilst for a pathological milk having a normal appearance 

the value was 15. The ratio of chlorine to phosphoric acid in the ash may be 

employed in a similar manner for the detection of pathologically abnormal milk. 

The abnormal milks examined showed a normal depression of the freezing-point. 

T. J. W 


Estimation of Small Quantities of Phosphates in Biologfical Products. 
G. Denigfes. (Gomptes reivd, Soc, Biol, 1921, 84, 825; /. Pharm. Chim., 1921, 
[vii.], 24, 184-186.)—The reagents employed in this method are: (a) Sulphomolybdic 
reagent, prepared by mixing equal volumes of 10 per cent, ammonium molybdate 
solution and concentrated sulphuric acid; (b) stannous chloride: 0*1 grm. of thin 
tinfoil is treated in a test-tube with 2 c.c. of hydrochloric acid and 1 drop of 3 to 4 per 
cent, copper sulphate solution, the liquid being warmed gently until the metal 
dissolves, and the solution diluted to 10 c.c. with water, allowed to cool, and 
decanted from any deposit. Before the test is applied, the organic matter must be 
destroyed in either of the two following ways: (1) The substance is incinerated with 
one-third or one-fourth of its weight of calcined magnesia free from phosphates, the * 
residue taken up in water containing a little sulphuric acid, and the liquid diluted to 
a known volume after prolonged boiling to transform pyro- or meta-phosphoric ions 
into phosphoric ions. (2) By means of nitric and sulphuric acids: With blood, for 
instance, 1 grm. or 1 c.c. is mixed in a porcelain dish about 8 cm. wide with 1 c.c. 
of nitric acid, 1 c.c. of sulphuric acid, and, drop by drop, 30 to 40 drops of 90 to 95 per 
cent, alcohol. When effervescence ceases, the liquid is covered with a funnel fitting 
inside the dish, which is heated gently on gauze or asbestos card. If the liquid 
darkens when white sulphuric acid fumes appear, it is heated again with a few drops 
of nitric acid, these operations being continued until the solution remains uncoloured, 
when all the nitric acid is expelled. The liquid is then cooled, diluted with 10 to 12 o.c. 
of water, boiled to one-half its volume, and finally made up to 200 c.c. To 5 c.c. 
of the solution obtained by either of theso methods are added 4 drops of the above 
sulphomolybdic reagent, and, after mixing, 2 to 4 drops of the stannous chloride solu¬ 
tion, which must be freshly prepared. After further mixing, the tube is left for ten 
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minutes, and the blue coloration of its contents then compared with those of the 
liquids in a series of tubes similarly prepared from 5 c.c. of solutions containing from 
0*001 to 0*012 grm. of PjOj per litre. This reaction is most sensitive with solutions 
containing between 0*0005 and 0*010 grm. of phosphorus per litre. T. H. P. 

Rose Bengal as a General Bacterial Stain. H. J. Conn. {N.Y. Agric. 
ExpL Stat. J, BacL^ 1921, 6, 253-254; Chem. Abstracts^ 1921, 16, 1551.)—Rose 
bengal readily stains bacterial protoplasm, but has little affinity for slime and debris 
surrounding the organism. It is of particular value for staining slime-forming 
bacteria, such as B, radicicola. The stain, which remains in good condition for 
several months, is prepared by dissolving 1 grm. of rose bengal in 100 c.c. of 5 per 
cent, phenol solution. T. J. W. 

Detection of Manurial Pollution in Milk by the Anaerobic Spore Test. 
J. WeinzirL (Arner, J, Public Healthy l92J, 11, 149-152; Chem, Abstracts^ 1921, 
15, 1581-1582.)—From 0*5 to 1 grm. of melted paraffin wax is poured into a test- 
tube, which is then plugged with cotton-wool and sterilised. Five c.c. of the milk 
under examination are run from a sterile pipette into each of five tubes containing 
the wax, and the whole are heated to 80° C. for ten or fifteen minutes. The tubes 
are then incubated at 37° C. for three days, when the presence of anaerobes is 
indicated by the evolution of gas, which lifts the wax plugs. Two positive results 
out of five indicate excessive pollution. The results obtained suggest that the 
number of infected samples detected is probably too low, owing to caramelisation 
of the lactose present, but 4 higher proportion is found by the addition of lactose to 
the milk. The method is considered to yield results of equal value to those obtained 
by the B, coll test. T. J. W. 

Notes on B. coli and B. aerogenes. M. Levine. {Amer. J, Public Health, 
1921,11,21-23; Cham, Abstracts, 1921,15,1740.)—The growth of B. coli\% inhibited in 
0*5 per cent, peptone medium containing 1 part per 200,000 of crystal violet, or 1 part 
per 1,000,000 of brilliant green. The concentration of the peptone in culture media 
has a decided influence upon the inhibiting action of dyes upon bacterial growth. 
The growth of B, coli is stimulated by a bile-salt concentration of less than 0*5 per 
cent., but is partially inhibited when the concentration is increased to 0*7 or 1*0 per 
cent. The production of both liquid and solid media which will inhibit the growth 
of B, coli, and not that of B. aerogenes, appears practicable. T. J. W. 

Souring of Beef caused by Bacillus megatherium. H. Bunyea. («/. Agrlc, 
Besearch, 1921, 21, 689-698.)—The condition known as “ sour beef ” is due to an acid 
fermentation, which occurs when the meat is stored, while still warm, under condi¬ 
tions which do not allow it to cool. An organism was isolated from the interior 
portion of a sample of such meat, and was found to correspond closely in morphology 
and cultural characteristics with B, megatherium var. BaveneUii (from soil) and B, 
megatherium var. de Bary (from cabbage infusions). It was a round-ended, chain- 
forming, spore-bearing, aerobic, slightly motile rod, from 2 to 5fi long and 2/a wide 
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DariQg tponilttbion the organisms beeame symmetnoaliy swollen ; the ^res were 
^ttatorial. Golwies of twenty-four boors* growth were densely opaque at the 
oentre, whilst the periphery was granular^ and had the appearance of irregular oirolee^ 
When grown on agar and potato^ the organisms formed yellowish growths, resembling 
those of jB. Buhtilii, This baoillus, like B, megatherium var. de Bary^ produced the 
sour beef ’* condition in sterile specimens of raw beef, the optimum temperrature 
being about 37^ C. The offensive putrefactive odour was due to propionic aci<L 
whioh could be isolated by extracting the sour beef with 6 per cent, sulphuric acid 
and distillation of the filtered extract with steam. The organism was not pathog^io 
to guinea-pigs, and did not produce any appreciable amount of toxin in ordhiwry 
media or raw beef under laboratory conditions. 

Serological Method for Detection of Infected Foods. J. Bronfenbenner 
and H. J* Schlesinger. (Proc, Soc. Exp, Biol Med,^ 1921, 17, 24-25; Chem. 
Abstracted 1921, 16, 1766.)—The whole sample is finely chopped, and an extract 
prepared, concentrated to a small volume, and tested against a set of specific immune 
sera. The presence of B. botuUnus protein in 20 grm. samples of inoculated food 
was detected when the proportion of toxin was so small that a mouse weighing 16 to 
30 grms. required 7 grms. administered by the mouth, or 1*3 grms. by injection, to 
show definite symptoms. If a collection of specific sera of high titre is available, 
the above procedure may be completed within twenty-four hours. T. J. W. 

Colour Reaction Common to Antiscorbutic Extracts and Hydro- 
qiuinone. M. Bezssonoff. {Gomptes reud.^ 1921, 173, 466-468.)—Folin’s reagent 
for phenols is prepared by boiling for two hours a mixture of 100 grms. of sodium 
tungstate, 20 grms. of phospho-molybdic acid, and 60 c.c. of concentrated phos¬ 
phoric acid, in a litre of water. When used in the presence of an excess of sodium 
carbonate it gives a blue coloration with mono-, di-, and triphenols and their 
derivajiives, and with many vegetable substances containing or not containing 
vitamin C. A modified reagent, in which the quantity of phosphoric acid is reduced 
to a third, and to whioh, without boiling, an equal volume of sulphuric acid is added, 
gives a slate-grey coloration, changing to blue, with vegetable juices (orange, lemon, 
tomato, grape, cabbage) known to have pronounced antiscorbutic power. Ou the 
other hand, extracts of seeds (oats, turnip) without antiscorbutic power do not give 
the coloration. The plum, whioh is an anomaly among fresh vegetable products by 
reason of its being devoid of antiscorbutic power, does not give a blue coloration, but a 
yellowish-brown coloration, persisting for three hours; whereas the peach, belonging 
to the same genus as the plum, gives the blue coloration. Causes which diminish 
or desteoy the antiscorbutic power, such as exposure to the air or boiling, also 
reduce or inhibit the blue coloration. Potato juice extracted in the presence of 
asid gives a distinct blue coloration; whereas the juice extracted without acid 
(weak antiscorbutio power) gives no coloration, or only a faint one. Cow's milk, 
which has only a slight antiscorbutio power, does not give the reaction, except 
a f^tive coloration at the moment of ad^g the reagent in the case of chilled milk. 
Grine from a man whose diet has been sufficiently rich in the antiscorbutic principle 



lAiGRICULTirBAL ANALYSIS 


468 


gives a positive reaction* It is suggested that the reaction is probably due to an 
unstable radicle, probably a polyphenol, which readily becomes detached from 
Vitamin C in its solutions. The reactions given by this reagent with {^enols are 
essentially different from those obtained with Folin’s reagent. Monopbenol, sali* 
cylio acid, and tyrosin do not give any reaction; whilst tannin and guaiacol give a 
brownish>yellow coloration. The only compound tried which gives the blue colora¬ 
tion of Folin’s reaction is hydroquinone. P 3 rrocatechol and catechol give a red¬ 
dish violet coloration changing to blue, whilst phloroglucinol gives no coloration. 
.The complex giving the reaction can be separated in soluble monoclinic crystals 
having a composition corresponding with the formula—(17W03)(Mo08)(P205H20) 
2 IH 2 O. This differs from the complex in Folin’s reagent in having a lower propor¬ 
tion of molybdenum trioxide to that of tungsten trioxide. 


AGRICULTURAL ANALYSIS* 

Estimation of Clay in Heavy Soils* A. F. Joseph and F. J. Martin* 

(/. Agric, Science^ 1921, 11, 293-303.)—^The Sudan method, as devised by Beam 
{Cairo Scientific J., 1911, 107-119), is recommended as preferable to <the English 
or American methods generally used. One hundred grms. of soil are dried at 100® 0., 
and sifted through a 2 mm. circular mesh. The portion passing through is again 
sifted through a 1 mm. mesh. Five grms., or less, of the portion passing through are 
shaken for two hours with 100 o.c. of 0*2 per cent, sodium carbonate solution. The 
mixture is transferred to a beaker, diluted with water to a height of 10 cm., well 
mixed, and allowed to stand for sixteen hours, when the clay suspension is decanted, 
and the residue treated with 0*05 per cent, sodium carbonate solution, left to stand, 
and again poured off, this being repeated six to nine times. A final decantation 
is made with water, and the residue dried at 100® C. and weighed. The silt is 
removed by washing the dried residue into a beaker, and after leaving it for seven 
and a half minutes in a 10 cm. column of water, decanting the liquid, washing the 
remainder back into the original beaker, drying and weighing it, subsequently 
separating it into coarse sand ” and ** fine sand” by sifting it through a mesh 
of 0*2 mm. The ** coarse sand ” is added to the portion already obtained not 
passing the 1 mm. sieve. A centrifugal method is also described which requires 
constant attention, but allows of results being obtained in much less time. In both 
cases the time required is considerably less than with either the American or English 
methods. The soil particles are classified in the three methods according to the 
following table: 



Method. 


English. 

1 American. 

d stones ... 

Coarse sand. 

Fine sand 

Coarse silt . 

Fine silt . 

Olay. 

Above 1 mm. 

1 to 0*2 mm. 1 
0*1 to 0*04 mm. / 
0^ to 0*01 mm. 1 
0*01 to 0*002 mm./ 
Below 0*002 mm. 

1 to 2 mm. 

1 to 0*05 mm. 

0*06 to 0 005 mm. 

1 Below 0*005 mm. 


Sudan. 


Above 2 mm. 
f 2*0 to 0 2 mm. 
t 0*2 to 0*02 mm. 

0*02 to 0*002 mm. 

Below 0*002 mm. 

T. J. 
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Detection of Oxalic and Citric Acids. Polonovski. (/. Pharm, Chim.y 1921, 
[vii.], ,24, 167468.)—Oxalic acid may be detected as follows : The mixture having 
been decomposed in the usual way by means of sodium carbonate, 2 to 3 c.o. of the 
alkaline filtrate are acidified with acetic acid, and the solution treated with 1 c.c. of 
saturated calcium fiuoride solution; under these conditions oxalates alone are 
precipitated. If the mixture is free from fluorides, the calcium fluoride added may 
be replaced by calcium sulphate solution. To detect citric acid, the dissolved or 
powdered substance is treated at 50° to 60° C. with potassium permanganate solution 
until it remains pink, and is then heated gently with 1 c.c of bromine water until it 
becomes decolorised ; in presence of citric acid, perbromoaoetone is formed, this 
being easily recognisable by its pungent action on the mucous membranes of the eyes. 

T. H. P. 

Greasiness of Fatty Substances. P. Woog. [Comptes rend., 1921, 173, 
303-306.)—The author considers that the greasiness of fatty substances depends 
to some extent on the tendency of the molecules to coalesce {comoement). As this 
tendency should become more pronounced as the molecules increase in dimensions, 
the molecular volumes have been determined microscopically for a number of fatty 
and mineral oils and for glycerol. It is found that the molecular volumes of the 
fatty oils are distinctly higher than those of the mineral oils of corresponding 
viscosity. For mineral oils, the greasiness runs closely parallel with the molecular 
volume; the dictum stating that, for equal viscosities, the most greasy oil is that of 
lowest density, is thus explained, since in a homologous series the viscosity increases 
with the molecular volume. For example, the following results were obtained ; 



Sp. gr. ^ 

Mole- 

culur 

i 

! 


W- ' 

Weight 

{M), 

J) N 

( uV= 61*10-''). 

i 

A'. 

Fatty Oils : 

1 

! 


c-c. 


Colza 

0-9149 

912 

1634-14-10--“* 

5-77 

Arachis 

0-9162 ; 

862 

1542*36 

5-64 

Castor 

0-9626 

890 

1515-75 

5-47 

Lard 

0-9169 1 

831 

1485-76 1 

5-21 

Olive 

0-9152 ! 

805 

1441-94 i 

5-05 

Lanoline (anhydrous) 

0-9556 : 

793 

1360-43 1 

4-4 

Petroleum Oils: 

1 


( 


Locomotive 

0-9056 ! 

853 

1544-12-10-2* 

7-32 

Cylinder 

0-8946 i 

748 

1370-70 

6-76 

Spindle 

0-8918 : 

296 

544-11 

3-32 

French neutral 

0-8529 i 

270 

518-96 

3-27 


The temperature coefficient K of superficial molecular energy, determined by the 
formula of Eotvos, Eamsay, and Shields, is never lower than 242 for true lubricants. 


T. H. P. 
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Oil-fllm Measurement of Fatty Oils, and Certain Phenomena of Hole> 
eular Solutions. P. Woog. {Comptes rend., 1921, 173, 387-390.)—Measurement 
of films of various fatty oils (see preceding abstract) extended on the surface of water 
in a layer one molecule in thickness shows that, except in the case of castor oil, the 
molecules of oils appear to exhibit only slight asymmetry. Similar measurements 
made on the principal constituents of the oils give numbers differing little from 
those published by Langmuir (7. Amer. Chem, Soc., 1917, 39, 1848) in support of his 
theory of surface tension. T. H. P. 

Aschmann’s Method of Determining the Iodine Value. B. M. Margosches 
and R. Baru. (Ghem, Zeit., 1921, 46, 898.)—Aschmann's method of determining the 
iodine value of oils by means of an aqueous solution of iodine monochloride {Chem, 
Zeit.y 1898, 59, 71) has been condemned on the ground of the reagent not being 
miscible with solutions of fat. Comparative experiments here described, however, 
show that the iodine values thus obtained afte^ an absorption of twenty-four hours, 
during which the mixture is shaken at least six times, agree closely with the Hiibl 
and Wijs values in the case of non-drying oils, and come between the Hiibl and Wijs 
values in the case of drying oils (hemp and niger seed oils). The reagent has the 
advantage of stability of ** titre.’* 

Quantitative Separation of the Lead Salts of Saturated and of Less 
Saturated Fatty Acids. A. Seidenberg. (7. Amer, Chem, Soc,, 1921, 43, 
1323-1336.)—A more accurate and sharp method of separating the lead salts of fatty 
acids than has hitherto been possible is based on their solution in three solvents— 
alcohol, chloroform, and ether—two of which are more volatile than alcohol and 
have also a greater solvent action—and in then volatilising the mixed solution until 
all the more insoluble salts are precipitated. In this way it is possible to remove 
completely the whole of the salts of the saturated fatty acids, and concordant results 
are obtained independently of the quantities used. The method is not applicable to 
oils, such as linseed oil, which contain linolenic acid, since the saturated fatty acids 
will contain more or less of that acid; but good results are obtained in the case of oils, 
such as cottonseed oil, which contain the less unsaturated fatty acids, oleic and 
linolic acids. The lead salts prepared from 2 to 5 grms. of mixed fatty acids are 
dehydrated by exposure to the air, and finally by Washing with several portions 
(20 c.c. in all) of anhydrous alcohol, which are then decanted into a cylinder. The 
residual lead salts are dissolved in 20 c.c. of boiling chloroform, the solution 
evaporated to about 8 c.c., and, after the addition of about 60 c.c. of ether, boiled 
for a moment and poured into the cylinder containing the alcohol. The fiask is 
rinsed out with, the minimum quantity of hot chloroform and ether, and the total 
contents of the cylinder made up to 120 c.c. with ether. Air is now aspirated through 
this solution until the volume has been reduced to 65 or 70 c.c., after which the 
liquid is filtered through a Gooch crucible. The precipitate on the filter is 
redissolved in the smallest possible quantity of boiling chloroform, about 50 c.c. of 
ether added, and the solution boiled for a moment and allowed to cool. The mixture 
of solution and precipitate is filtered, and the precipitate washed three times with 
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10 of ThiK ii r^ptibtod tu^ a aufficiantly pure preeipitate is 

obtained. The filtrated aie united and treated with 20 o.c. of 95 per cent, aloohd^ 
and the volatile solvente removed by aspiration until the volume has been reduoed to 
about 30 o.c. If the precipitate separated by filtration is not greatly discoloured 
when heated at 100^ G., it is weighed; otherwise it is redissolved in S o.a of boiling 
chloroform, about 20 e.e. of boiling ether added, the eolation cooled and filtered, and 
the residue weighed. The amount of this residue, added to that of the main residue, 
gives the amount of the lead salts of the saturated fatty acids in the sample. 

Precipitation of Solid Patty Acids with Lead Acetate in Alcoholic 
Solution. E. Twitchell. (/. Ind. Eng. Chem,, 1921, 13, 806-807.)—The following 
process is recommended as being more satisfactory than the lead-salt-ether method 
for the separation and estimation of solid fatty acids : About 2 grms« of fatty acids 
from a solid fat, or 10 grms. from an oil, are dissolved in hot alcohol, and a boiling 
solution of 1*5 grms. of lead acetate in alcohol is added; the total quantity of alcohol 
used should be 100 c.c. The mixture is allowed to cool slowly, maintained at 16® C., 
for eighteen hours, and the precipitate then collected on a filter and washed with 
96 per cent, alcohol until the filtrate remains clear when diluted with water. The 
precipitate is next transferred to a beaker, boiled with 100 c.c. of alcohol and 0*5 o.c. 
of acetic acid, the solution allowed to cool as before, and the precipitate again 
collected and washed, and then washed into a beaker with ether. Nitric acid is 
added to decompose the lead salts, the mixture is poured into a separating funnel, 
and the acid solution drawn off; the ethereal solution is washed thoroughly with 
water, then evaporated, and the residue of fatty acids dried and weighed. The 
amounts of solid fatty acids yielded by various oils were as follows: Cottonseed oil, 
23*13; soya-bean oil, 17*01; olive oil, 10*98; earthnut oil, 16*58; lard, 40*02 ; tallow, 
53*62; partly hydrogenated cottonseed oil, 50*62 per cent. In each case the iodine 
value of the solid fatty acids was below 1, except with those of the hydrogenated 
cottonseed oil (42*21) and lard (4*38). W. P. S. 

The ‘‘Oil Bromide” Test of Linseed Oil. T. A. Davidson. (/. Ind. Eng. 
Chem., 1921, 13, 801-806.)—Of late years it has been the usual practice to use the 
fatty acids of linseed oil, and not the oil itself, for the estimation of the hexabromide 
value. As the drying properties of the oil are due to the glycerides of linolenic acid, 
and not to linolenic acid, and as there is good reason to assume that the acid exists 
in linseed oil as a mixed glyceride, the author considers that it is desirable to apply 
the test directly to the oil, as proposed originally by Hehner and Mitchell (Akalybt, 
1898, 23, 310). The term oil bromide is used for the insoluble brominated 
glycerides, and hexabromides for the insoluble brominated acids. The following 
procedure is recommended for the estimation of the oil bromide vcdne; the finid 
washing with alcohol yields a product which remains a powder when dried: Four 
grms. of the oil are dissolved in 85 c.c. of ether in a centrifuge tube, the solution is 
cooled at 0® C., and 1 grm. of bromine is added slowly while the mixture is stirred; 
The top of the tube is rinsed down with 5 c.c. of ether, and the whole mixture main¬ 
tained at 0® C. for two hours, and then submitted to centrifugal action for three 
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miiratea at 2,000 revolutions per minute. The liquid is decanted from the preeipi* 
tate, and the latter is washed twice with ether (10 c.o. each time) at 0° C. and once 
with alcdiol, the precipitate being separated by centrifugal action after each washing* 
After the final washing the precipitate is dried, first in air and then at 100° C. for 
thirty minutes. All the ether used should be saturated previously at 0° C. with oil 
bromide (obtained from a former estimation). The yield of oil bromide from genuine 
linseed oils varies from 60 to 72 per cent.—average 60*9 per cent., a figure higher 
than those so far recorded. Oil bromide is an amorphous, slightly yellow solid, melt¬ 
ing at 140° to 146° C. It contains 67 to 68 per cent, of bromine; is fairly soluble in 
chlorofmrm, carbon tetrachloride, acetone, and acetic acid; slightly solubte in 
ether, benzene, and petroleum spirit; and praotieaUy insoluble in alcohol It is 
probable that the substance consists of diliaolenin-linolin bromide, 

(Oir^»®VCOO),.v 

(C„H,iBr^COOr 

mixed with gome brominated glyoeiide of lower bromine oontent. To estimate the 
bromine content, a quantity of the oil bromide is mixed with 68 times its weight of 
alcohol, and 6*5 times its weight of sodium is added; the mixture is heated under a 
reflux condenser for one hour, and the resulting sodium bromide then titrated by 
Volhard's method. Ignition with lime yields low results for the bromine, and this 
method is considered to h» untrustworthy for the purpose. W. P. S. 

True Oxygen Absorption of Oils. IL Linolenie and Linolic Acids. 
S. Coffey. (J. Chem. Soc., 1921, 119, 1408-1415.)-~-The hexabromosteaiio acid 
obtained directly from linseed oil yields, when reduced with zinc, a mixture of 
<Mr and ^-linolenie acids, from which the a-acid can be separated as hexabromide by 
rebromination. The mixture of the two acids was oxidised as previously described 
{Analyst, 1921, 418); another portion of the mixture was brominated by the method 
of Hehner and Mitchell (Analyst, 1898, 23, 310), and, after removal of the insoluble 
hexabromostearic acid, the residual ^-acid was debrominated, and the j8-linolenio 
acid oxidised under identical conditions. The results due to the oxidation of the 
separated a-linolenic acid were then obtained by difi!erence. In applying the 
oxidation method to the quantitative estimation of the constituents of linseed oil the 
amount of a-linolenic acid is calculated from the quantity of carbon dioxide in the 
volatile products by multiplying by the ratio CjgHipOj/COg. The total oxygen absorp¬ 
tion is due to oxidation of linolic and linolenie acids, and, since the amount of the latter 
is known, that of the linolic acid can be calculated. The oleic acid is calculated by 
difEerence from the total iodine value, glycerol is estimated directly, and saturated 
fatty acids and unsaponifiable matter found by difference. In this way a sample of 
linseed oil was found to have the following composition : Saturated fatty acids and 
unsaponifiable matter, 8*1; glyceryl radicle, 4*3; oleic acid, 6*0; linolic acid, 48-5 ; 
and linolenie acid, 34*1 per cent. 

Estimatioii of Sodium Chloride in Soap. H« C. Bennett. (/. Ind. Eng, 

1921| 13, 813.)—A weighed quantity of about 5 grms. of the soap is dissolved 
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in 160 O.C. of hot water, and the soap and soluble fillers are precipitated by the 
addition of 26 c.o. of 20 per cent, magnesium nitrate solution; the hot, unfiltered 
solution is then titrated with standard silver nitrate solution, potassium chromate 
being used as indicator. W. P. S. 

Consistence of Starch and Dextrin Pastes. W. H. Herschel and C. 
Bergrquist. (/. Ind, Eng. Chem.^ 1921, 13, 703-706.)—The viscosity apparatus 
described previously by Bingham (Analyst, 1914, 39, 284) is modified in its 
application as a plastometer; by plasticity is meant a measure of the consistence at 
a given time. Two side strips are fitted to the cover of the apparatus, and aid 
in unscrewing the cover; the plug is made in two pieces, so that the centre of a long 
capillary is accessible and readily cemented into position, and a ring attached to the 
upper part of the plug holds the latter in.position. Capillaries of 1 to 1*6 mm. 
diameter are used, and have a length of 25 to 40 mm. Adhesives in the concentra¬ 
tion at which they are used are mostly plastic, but differences in shear value and 
rigidity of different samples of the same concentration are striking and significant. 
Although further work on the subject is necessary, the results so far obtained 
indicate that the values obtained by the plastometer will show body, spreading power, 
and gelatinising power of starch and dextrin pastes. W. P. S. 

Effects of Chemical Reagrents on the Microstructure of Wood. A. 
Abrams. (/. Ind. Eng. Chem., 1921, 13, 786-790.)—Cross, radial, and tangential 
sections are cut from the wood, and these sections are placed in the depressions of 
a microscope cell slide; the cells of the slide are filled with the reagent to be studied, 
and a plain slide is placed over the cell slide, but separated from it about 1 mm. by 
pieces of thin cover-glass. The two are wired together (in dealing with sodium 
bisulphite or other substance which attacks iron wire, the slides are sealed into glass 
tubes with the reagent) and placed in an autoclave containing a considerable quantity 
of the reagent. The autoclave is heated for various lengths of time at the required 
pressures, and at stated intervals is cooled quickly, and a slide removed for micro¬ 
scopic examination. Photomicrographs are given, showing the action of various 
substances on wood. In general, cellulose solvents, such as copper-ammonium reagent 
and 76 per cent, sulphuric acid, act strongly and about equally on both the middle 
lamella and the cell wall. Oxidising substances (chromic acid, bleach solutions, and 
potassium chlorate in nitric acid) act on the cell wall, but have comparatively little 
effect on the middle lamella. The ordinary paper-making reagents, such as dilute 
sodium hydroxide solution and sodium bisulphite solution, act strongly on the middle 
lamella, and have much less effect on the cell wall. W. P. S. 

Smokeless Fuels. Pi S. Sinnatt. (/. Boy. Sanit. Inst., 1921, 42, 22-26.) 
—In modern gasworks there is a tendency to produce increasingly large volumes of 
gas at the expense of the coke, with the result that the percentage of inorganic con¬ 
stituents in the residue becomes excessively high. For example, cases may be cited 
of coke yielding 20 to 80 per cent, of ash and containing a considerable proportion of 
water. Smokeless fuel should have sonie of the following characteristics ; It should 
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be smokeless and ignite with ease; should not be too fragile or too bulky; should 
not absorb water, and, if it becomes wet, should dry in a reasonable time. It 
should have a low ash content, and the ash should not be powdery; it must contain 
only a small percentage of sulphur; must be sufficiently porous for the combustion 
to proceed internally as well as externally, in order that the ash produced does not 
cover the surface and prevent combustion, but must not be too porous, or it will be 
fragile. No convenient method of determining the relative values of different smoke¬ 
less fuels has yet been developed, but it is advisable to ascertain the proportion of 
volatile matter and the texture or micro-texture of the coke. The following results 
were obtained in the analyses of tj^ical varieties of such fuels : 


Percentage. 

Lignite, 

Low 

Tempera¬ 

ture. 

Oarbo- 

ooal. 

Briquette 
Sun Fuel 
Company. 

Hargreaves 

Coke. 

Special 

Briquette, 

Low Tem¬ 
perature 
Carbon 
Coke. 

Water ... 

6*44 

2-03 

3*10 

0-60 

2-60 

2-42 

Ash . 

16-85 

15-66 

10-48 

10-70 

9-00 

4-70 

Volatile matter 

22-43 

5-94 

10-08 

7-80 

13-00 

15-45 

Volatile organic matter 

16-99 

3-91 

6-98 

7-20 

10-40 

13-03 

Goke . 

77-57 

94-06 

89-92 

92-20 

87-00 

84-65 

Fixed carbon. 

Galorific value (British 

60-72 

78-40 

79-44 

81-60 

78-00 

79-85 

thermal unit per lb.) 

10,280 

! 

11,570 

12,740 

1 

13,180 

1 

12,400 

13,650 


Detection and Estimation of Coal Tar Oils in Turpentine. V. E. Grotliseh 
and W. C. Smith. (J, hid, Eng, C)x&m,y 1921, 13, 791-793.)—A method for the 
detection of small quantities (1 to 2 per cent.) of coal tar oils, such as benzene, 
toluene and commercial solvent naphtha, in turpentine, consists essentially in con¬ 
centrating these oils by converting the turpentine into pinene hydrochloride, and 
separating the latter. The oils are then sulphonated, distilled, and identified as 
described below. One himdred o.o. of the turpentine are cooled in a mixture of ice 
and salt, and then saturated with dry hydrogen chloride; when absorption of the 
latter is complete, the mixture is kept for one hour in a clpsed vessel in the freezing 
mixture, to obtain maximum crystallisation of the pinene hydrochloride. This 
compound is very soluble in both mineral and coal tar oils, and if more than 10 per 
cent, of the oils is present, scarcely any crystals are obtained. The crystals are 
separated by filtration, and the filtrate is distilled under reduced pressure (10 inches 
of mercury) until crystals separate out in the condenser, or until 25 c.c. of distillate 
are obtained. The distillate is added drop by drop to four times its volume of fuming 
sulphuric acid (containing 4 per cent, of free sulphur trioxide), and the mixture is 
then heated at about 70^ G. for twenty minutes, with frequent agitation. The sul¬ 
phonated mixture is next diluted with its own volume of water and steam distilled. 
In the case of pure turpentine, a very small quantity (not more than 0*5 o.c.) of 
yellow oil, having a refractive index at 20^ G. above 1*500, is obtained. If mineral 
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oil is prcMiit in the eamplei it is recovered et this point, and xnay be identified by ile 
charaotetistio odonr and refractive index, which ie usually below 1*400. When oil 
ceases to distil the steam supply is disconnected, and the mixture distilled by direet 
heat As soon as oily drops appear in the distillate, hot water is added slowly to the 
flask from a dropping funnel, and at a slightly lower rate than the liquid is distilling, 
so that the temperature rises gradually. The distillation is run at about 6 or 8 o.o. 
per minute. In the case of adulteration with solvent naphtha, hydrolysis of the 
enlj^cmated compound begins at about 116^ C.; when the temperature reaches about 
170® C. excessive frothing occurs, and the distillation must be stopped. The volume 
of oil recovered in the distillate is multiplied by 2*2 to obtain the percentage of coal 
tar oil in the sample. The oil may be identified as a benzene hydrocarbon by the 
usual tests (nitration, etc.). The method does not give reliable results when applied 
to wood turpentines, whether obtained by distillation with steam or by destructive 
distillation, probably because the high temperatures used in the methods of manu¬ 
facture break down the terpenes and resins partially, with the formation of ring 
hydrocarbons; if, however, more than 4 per cent, of oil is recovered from a wood 
turpentine, the purity of the sample is doubtful. W. P. S. 

The Gold Number of Commercial Gelatins. F. A. Elliott and S; E. 
Sheppard. (/. Ind, Eng, Chem,f 1921, 13, 699-700.)—The gold number of colloids 
indicates the number of mgrms. of colloid necessary just to prevent the precipitation 
of 10 c.c. of standard gold solution by 1 c.c. of 10 per cent, sodium chloride solution. 
The gold hydrosol is prepared by heating a mixture of 120 c.o. of conductivity water, 
2 6 C.O. of 0'6 per cent, gold chloride solution, and 3'5 c.c. of 0*18 ^-potassium 
carbonate solution, nearly to boiling, and adding 2 c.c. of 0*3 per cent, formaldehyde 
solution. Commercial gelatins differ but little as regards their gold value, and the 
Utter does not bear any simple relation to those properties which are of chief 
interest to users of gelatins. W. P. S. 


INORGANIC ANALYSIS. 

Phencd Red as Indicator of Acidity. A. Massink. (Phann. Weehblad, 
1921, 58t 1133-1136.)—^For the colorimetric estimation of hydrogen-ion concentration 
in the region of Ph 7 to 8, neutral red is a more suitable indicator than phenol red, 
the latter being considerably influenced by the presence of salts. For example, in 
the ease of a water with an electrical conductivity of Kig*10®« 33,350, the Ph value 
with neutral red was 7-10, whilst with phenol red it was 7*35. But the same water 
diluted 1:10^ so that its conductivity became Kig*10®« 4,250, still gave the same 
Ph vftiue (7*10) with neutral red, but only 7*06 with phenol red. 

Deteetlon af Carbon Monoxide. C. R. Hoover. (/. Ind, Eng, Chem., 1921, 
13, 770-772.)—A mixture of iodine pentoxide 11*0, granular pumice-stone 34*0^ and 
fuming sulphuric acid (60 to 80 per cent. SO) 55*0 per cent, yields a green to Uaofc 
ooioraticm when brought into contact with carbon monoxide. Under favourable 
conditions as little as 0*006 per cent, of carbon monoxide in air may be deteoted by 
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fiftssuig 500 e«c. of the air through a ^lass tube oontaiaing a 60 mm. by 5 mm. 
esAmaa of the mixture. The green odour indioating the presence of carbon monoxide 
dieeppears in a few minutes, and the tube may be used again for severd Buooesshie 
tests. Odour standards may be prepared with pumioe-stone and basic copper aoetate 
(»r chromium oxide, and the test thus rendered approximately quantitatiYe. Other 
unsaturated gases, such as hydrocarbons, hydrogen sulphide, hydrocyanic acid, eto.^ 
interfere, but may be removed by passing the air previously through dry active 
charcoal; hydrogen, methane, sulphur dioxide, nitric acid, and ammonia, are without 
action on the mixture. W. F. S. 

Sensitive Reaction for Copper. P. Faieiola. (Oiom, Chim. AppUc.^ 1921,. 

3, S54-355.)—Copper may be detected in very dilute solution by means of a solution 
of alkali thiocyanate mixed with a cold saturated solution of gallic acid. With this 
reagent a copper sulphate solution gives a decided turbidity, whilst a 
solution, if shaken with the reagent, soon develops perceptible whitish cloudiness. 
The cupric solution most be neutral, since the presence of mineral acid hinders the 
appearance of the precipitate, although the latter, after its formation, is virtually 
insoluble in acids; the ions Ag Pb * *, and Bi * * *, should also be absent, as they 
yield precipitates under the above conditions. T. H. P. 

Rapid Estimation of Copper and Iron in Aluminium Alloys.*^ P. Hulot. 

(Bull, Soc, Ghim,^ 1921, 29, 836-837.)—The alloy (2 to 5 grms.) in the form of wire,, 
sheet, or turnings is dissolved in 20 per cent, sodium or potassium hydroxide solu¬ 
tion, the liquid being warmed gently towards the end of the reaction and diluted with 
water; the iron and copper remain insoluble, and may be washed, collected, and 
weighed. If greater accuracy is required, the copper may be dissolved and deposited 
electrolytically, and iron may be dissolved and repreoipitated as hydroxide. The 
method avoids •the filtration of gelatinous alumina, and is therefore useful for rapid 
work in the foundry. E. G, P. 

Estimation of Aluminium and of Aluminium Oxide in Commercial 
Aluminium. J. H. Capps. (J- Ind, Eng. Ohem.^ 1921,13, 808-812.)— A weighed 
amount of the metal is boiled with water in a flask to expel dissolved and absorbed 
gases; the flask is then filled with water (previously boiled) and closed with a 
stopper carrying a tap^d funnel, a short side tube, and a capillary delivery tube 
connected with a gas measuring burette. A quantity of reagent (sulphuric acid or 
sodium hydroxide solution) is admitted from the funnel, the side tube being opened 
during this operation and then closed. As hydrogen is evolved, a portion of the 
liquid in the flask is forced back into the funnel, a tap on the capillary being closed, 
thus forming a gas space in the flask. Connection with the burette is then made, the 
contents of the flask are heated, and, when evolution of gas ceases, the flask is filled 
with liquid from the funnel, and all gas driven over into the burette. The latter js 
provided with a water jacket and is filled with water saturated with hydrogen. If 

* A similar method was described by Gemmell in the disoossion on a paper by Withey (Analyst, . 
1S16, 41,181).—Editor. 
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Bolphtirio acid is used to decompose the metal, allowance must be made for the 
quantity of hydrogen formed by the iron present in the aluminium; when sodium 
hydroxide is used, a similar allowance must be made for the hydrogen resulting from 
the action of the alkali on the silicon present. The volume of the hydrogen obtained 
is a measure of the metallic aluminium present in the sample; the aluminium oxide 
is obtained by difference. W. P. B. 

Estimation of Vanadiun in Opes and Metallurgical Products. R. B. 
Schaal. {j- Ind^ Chem. Soc., 1921, 13, 698-699.)—The method depends on the 
reduction of vanadium pentoxide to the dioxide by prolonged boiling with hydro¬ 
chloric acid, and subsequent titration of the dioxide with permanganate solution— 
V 2 O 5 H- 2H01« Vj 04 -f- CI 2 + HjjO, and 6 V 2 O 4 + 2 KMn 04 + 6H01« + 2K01 + 

2 MnGl 2 + 3 H 20 . In a nearly neutral solution containing an excess of ammonium 
phosphate the end-point of the titration is sharp, and relatively large amounts 
of iron, chromium, molydenum, cobalt, nickel, titanium, and zirconium do not inter¬ 
fere ; small amounts of manganese are also without effect. In the case of steels, 
2 grms. of the sample are dissolved in 50 c.c. of hydrochloric acid (1:1), 5 o.c. of nitric 
acid are added, and the solution is evaporated to 10 c.c. For ores, from 1 to 5 grms. 
of the sample are digested with 60 c.c. of concentrated hydrochloric acid, 5 c,c. of 
nitric acid and 2 c.c. of hydrofluoric acid are added, and the mixture is evaporated to 
dryness. With ferrovanadium, 0*5 grm. is treated with 10 c.c. of nitric acid, 2 c.c. 
of hydrofluoric acid are added after a time, the mixture is heated, and, when violent 
action has ceased, 40 c.c. of concentrated hydrochloric acid are added, and the mix¬ 
ture is evaporated to dryness. To the solution or residue, as the case may be, are 
added 40 c.c. of hydrochloric acid, the mixture evaporated to dryness, this addition of 
cbcid is repeated, and the mixture evaporated to 10 o.c. The residue is mixed with 
50 c.c. of water, filtered, and the insoluble portion washed five times with cold water, 
15 O.C. being used each time. The filtrate is treated with 60 c.c. of 15 per cent, 
ammonium phosphate solution, ammonia is added until a precipitate forms, and this 
is dissolved by the addition of a slight excess of hydrochloric acid. The solution is 
then diluted to 300 c.c., and titrated with standardised potassium permanganate 
solution. W. P. S. 

Electrometric Estimation of Bromate, Dichromate, Nitrite, and 
Chloride Ions. W. S. Hendrlxson. (/. Amer. Ghem. Soc., 1921, 43, 1309-1317.) 
—Methods are described for the direct electrometric titration of iodide with bromate 
and dichromate, and the indirect titration of bromate with permanganate. The 
direct titration of iodide can be made in 2 ^-sulphuric acid solution, but much time 
is required to reach the true end-points, and the indirect titration, finishing with per¬ 
manganate, is preferred. For the electrometric estimation of nitrite, a weighed 
quantity of standard permanganate solution is placed in the titration vessel, diluted, 
and 10 JV-sulphuric acid is added in amount sufficient to make the final solution 
about 1*5 N. The mechanical stirrer is started, and the nitrite solution added 
slowly in such quantity that 5 to 10 per cent, of the permanganate remains un¬ 
changed. After five minutes an excess of standard iodide solution is added, and the 
titration completed with permanganate solution. W. P. S. 
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Estimation of Sodium Hyposulphite. J. H. Smith. (J. Amer. Ghem. Soe., 
1921,43,1807-1308.)—About 0-4 grm. of the solid sodium hyposulphite (usually, but 
wrongly, termed sodium hydrosulphite) is placed in a beaker, and treated with 
a large (100 per cent.) excess of ammoniaoal silver nitrate solution; the mixture 
must not be warmed. As the salt dissolves it is oxidised, and metallic silver is pre¬ 
cipitated. The precipitate is collected on a Gooch crucible, washed with ammoniacal 
ammonium nitrate solution, the crucible then placed in the same beaker, and the 
silver dissolved in warm nitric acid. The solution is boiled to expel nitrons acid, 
the crucible is removed, and the solution is diluted and titrated with potassium 
thiocyanate solution, ferric alum being used as indicator. The oxidation proceeds 
according to the equation: NajSg 04 + 2 AgN 0 ,+ 4 NH 40 H = 2 (NH^) 2 S 04 -(- 2NaN0,+ 
2 H 40 + Ag 4 ; one molecule of sodium hyposulphite is, therefore, equivalent to two 
molecules of potassium thiocyanate. W. P. 8. 


PHYSICAL METHODS, \PPARATUS, ETC. 


Improved Gas Combustion Furnace for Use in Org^anie Analysis. 
T. J. Hedley. (/. Ckem. Soe., 1921, 119, 1242-1243.)—A light steel framework 
similar to that employed in the usual form of furnace, but covered at the back and 
base with uralite, and fitted with a horizontal door of the same material in 
front, carries a row of trough tiles and covers at the top. The multiple burner con¬ 
sists of a large metal tube, closed in the centre, and fitted at each end with a gas 





and a screw valve. The separate burners fitted on one side of this tube are 
controlled by screw cone valves projecting from the opposite side of the tube. The 
whole burner is supported by spring arms fixed upon the end plates of the furnace, 
and the burners can be adjusted at different distances from the tiles. The construe- 
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tioD in c^oWB in tiie diftgmm: il, gM inlet; spring arms; hk^ged nralite 
screen; K, )fined uralite screens; M, main gas regtdator; i2, cone Talves ; 8^ hot tile 
shelf; Ty burner tubes* The advantages claimed for this type of furnace nre: 
Portability, the weight being less than 80 pounds; small gas consumption ; protec¬ 
tion from excessive radiation; rapid control of temperature by adjustment of the 
gas ; and economy in cost of construction. T. J. W. 

Rapid Method of Determlnlngr the Density of Air. 6. P. Baxter. 

(J. Amer, Chem. Soc.y 1921, 489 1817-1818.)—A sealed globe of known exterior 
volume is weighed under accurately known conditions of temperature, pressure, and 
humidity; from these conditions the density of the atmosphere at the time of 
weighing and the buoyant effect of the air on the globe and weights are computed. 
By adding the difference between the buoyant effect on the globe and on the weights 
to the weight of the globe in air, the weight of the globe in vacuo is found. If the 
globe be weighed in the air under any conditions, the weight of the air displaced by 
the globe in excess of that displaced by the weights is found by subtraction from the 
weight in vacuo ; this difference, divided by the volume of the globe, less the volume 
of the weights, gives the atmospheric density. W. P. S. 

Measurement of Colour. C. E. K. Mees. {J. Ind, Eng. Chem., 1921,13, 729- 
731.) —The most convenient and satisfactory colorimeter for reading the colour of an 
object in absolute units—namely, the wave length of the dominant hue and the per¬ 
centage—is the monochromatic analyser. In this instrument the colour to be 
measured is balanced by means of a mixture of spectrum colour and white light. 
For instance, to measure the colour of a green tinted paper, the paper is placed so 
that the light reflected from it falls into the colorimeter (see illustration). In the 
photometric field at B is seen one part of the field filled by the green light from the 
coloured paper, whilst the other part of the field can be illuminated by means of a 
spectrum, to which can be added any proportion of white light that is required. The 
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-wave length of the spectrum light is changed by means of the drum until the that 
a.ppearB to be approximately right; white light is then added from the beam C,, re¬ 
flected from the glass surface Hf, until the two tints are about the same, the intensity 
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of the two fields being kept equal to eaoh other. The tint may now require a little 
correction, and when this is almost exactly right the admixed white light may re¬ 
quire another correction. By this method the colour may be matched rapidly, and 
the dominant tint is then read off on the spectrum drum, and the percentage of ad¬ 
mixed white light is measured photometrically in the instrument. A red may be 
specified as being of dominant tint wave length 650, corresponding in tint with the 
red hydrogen line; a yellow might be of dominant tint 580; a greenish-yellow would 
be 670, and a yellowish-green 560. W. P. S. 

Repair of Crystallised Glass Apparatus. H. Bailey. (/. Amer. Chcm 
Soc., 1921, 43, 1319.)—The method consists in holding the nearly-melted glass in a 
sodium flame for a few seconds. A piece of Pyrex tubing wrapped with a few layers 
of asbestos paper saturated with sodium chloride solution is held in the blow-pipe 
flame in such a position that the sodium vapours envelope the devitrified glass; all 
signs of crystallisation usually disappear by the time the glass is soft enough to 
work. (0/. Analyst, 1921, 164.) W. P. S. 


4* 4. 4^ 

SAFEGUARDING OF INDUSTRIES ACT, 1921. 

THE LIST OP ARTICLES CHARGEABLE WITH DUTY UNDER PART I. 

OP THE ACT. 

In pursuance of Sec. 1 (6) of the Act, the Board of Trade have prepared a list 
defining the articles which are to be taken as falling under the following general 
description set out in the Schedule—viz.: Optical glass and optical elements, whether 
finished or not (List A); optical instruments (List B); scientific glass ware 
(List C); laboratory porcelain (List D); scientific instruments (List E); gauges 
and measuring instruments of precision of the type used in engineering machine 
shops (List P); compounds (not including ores or minerals) of thorium, cerium, 
and other rare earth metals (List G); synthetic organic chemicals (other than 
synthetic organic dyestuffs, colours, and colouring matters imported for use as such, 
and organic intermediate products imported for their manufacture), analytical 
reagents, all other fine chemicals (except sulphate of quinine of vegetable origin), 
and chemicals inanufactured by fermentation processes (List H). 

Articles falling under any of the general descriptions in paragraph 3, or included 
in the Lists A to H, will be chargeable with duty under Part 1. of the Act on and 
after October 1, 1921. 

According to Sec. 1 (4) of the Act, no duty shall be charged under this section 
in respect of a compound article containing an article subject to duty if the compound 
is of such a nature that the article liable to duty has lost its identity, and any dispute 
on this point shall be determined in like manner as disputes as to whether goods are. 
goods specified in the Schedule to the Act. 

Sec. 1 (6) provides that if within three months after the publication of any list 
of articles according to Sec. 1 of the Act any person appearing to the Board to 
be interested delivers to the Board a written notice complaining that any article 
has been improperly included in or excluded from the list, the Board shall refer 
the complaint to the arbitration of a referee to be appointed by the Lord Chancellor, 
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who shiJi not be an ofSoial of any Government department, and the decision of the 
referee shall be finsd and conoinsive, and the list shall be amended so far as is 
necessary in order to give effect to the decision, without prejudice, however, to the 
validity of anything previously done thereunder. 

List A—Optical Glass and Optical Elements.—L enses, photographic 
(unmounted); lenses, spectacle (mounted or unmounted). 

List B—Optical Instruments.—B inoculars, prismatic; field glasses; micro¬ 
scopes, with or without lenses; opera glasses; ophthalmometers; photographic 
cameras, with or without lenses; sight-testing apparatus; oculists’ trial sets and 
cases. 

List C — Scientific Glass-ware. —Ampoules; barometers, mercury, in glass; 
beakers; bottles, culture, weighing, and Wooiff’s; funnels, separating, thistle, and 
filtering; flasks, various; jars, various; Kipp’s apparatus; lecture and experimental 
apparatus; mortars and pestles; percolators; pipettes; pyknometers; retorts 
(laboratory); syringes, glass; specific gravity apparatus; thermometers; tubes. 

List D—Laboratory Porcelain.—-B aths, air and water, and cover plates; 
burners, Bunsen; centrifuges; crucibles; dishes, evaporating; filter funnels; funnels, 
plain and filtration, including Buchner’s funnels ; retorts; rings; spatulas; spoons; 
tubes, combustion ; trays; water baths. 

List E—Scientific Instruments.—A utoclaves, laboratory; balances, analytical, 
assay, chemical, and other precision ; hydrometers; hygrometers; influence machines 
(electric) and other static machines; microtomes; physical lecture and experimental 
apparatus. 

List G—Compounds of Cerium, Thorium, and Other Rare Earth Metals.— 
The list includes 72 compounds of thorium, 68 of cerium, and 16 of other rare earth 
metals. 

List H—Analytical Reagents, Fine Chemicals, etc.—T he list includes over 
4,000 articles. Those to which the letter D is attached are chemicals covered by the 
Dyestuffs (Import Regulation) Act, 1920, and come within the scope of the present 
Act only when importation has been permitted for purposes other than those with 
which the Dyestuffs Act is concerned. 

The letter R signifies that the chemical is included only when it is ** pure,” 
“puriss.,” “extra pure,“B.P.,” <‘Ph.G.,” “ A.R.,” “for analysis,” “reagent,” or 
when it is of special quality for meeting special tests of purity, and not when it is the 
crude product. 

The analytical reagents specifically named include, inter alioj the following: 
Acetanilide (D); acetic anhydride, acetone (R); Acid, acetic (80 per cent, grade or 
higher); arsenious (R), benzoic (D), boric, carbolic (synthetic) (D); carbolic (R); 
chromic, citric, formic, gallic, hydriodic, hydrobromic, hydrochloric (R), hydrocyanic, 
bypophosphorous, iodic, lactic, phosphoric, phosphorous, picric (D), pyrogallic (D), 
B^icylic (D), sulphuric (R); tannic (R); tartaric. Alcohol, absolute; amyl (R), 
methyl (R). Alum, ammonia (R); chrome; potash (R); ammonium nitrate (R) and 
115 compounds of ammonium; aniline (D); antimony chloride (R); barium carbonate 
(R) and chloride (R), and 75 other barium compounds; bismuth, 64 compounds; 
bromine ; cadmium salts; calcium carbonate (R), phosphate (R), sulphate (R), and 95 
other compounds; carbon disulphide (R); carbon tetrachloride; cellulose acetate; 
chloroform ; copper sulphate (R), and 68 copper compounds; cresols; exalgin (D); 
formaldehyde; guaiaool compounds; haematoxylin,heliotropine, iodine(R); iodoform; 
iron (R), iron perchloride (R), iron sulphate (R), and 80 other iron compounds; lactose 
(R); lead carbonate (R), oxide (R), subacetate (R), and 54 other lead compounds; 
lithium, bromide, and 47 other lithium compounds ; magnesium sulphate, and 77 
other compounds; maltose (R); mercury chloride, bichloride, and 54 other mercury 
compounds; nicotine (R); perhydrol, phenazone; phenol (D); phenolphthalein; 
potassium bichromate (R), carbonate (B)^ hydroxide (R), ferrioyanide; ferrocyanide 
(B), and 145 other salts; quinine, 76 salts; resorcinol; Rochelle salt; saccharin; 
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saiicin; silver nitrate, oxide, and 48 other salts; sodium bicarbonate (B), hydroxide 
(ffi, hyposulphite (B), sulphate (B), sulphite (B), thiosulphate (B), and 225 other 
saltB; strontium bromide, and 34 other strontium salts ; strychnine, 23 compounds; 
thallium acetate; thymol, tin oxide, and other salts; uranium nitrate, veronal, xylene, 
zinc carbonate (B), chloride (B), oxide (B), sulphate (B), and 71 other zinc salts. 

Among the alkaloids in the list are: Epinephrine, ergamine, ergotoxine, novocaine, 
pellieterine, scopolamine, solanine, and yohimbine, and their salts. 

Copies of the list (price 9d.) may be obtained from H.M, Stationery Ofl&ce at 
the following addresses : Imperial House, Kings way, W.C. 2; 28, Abingdon Street, 
S.W. 1; 37, Peter Street, Manchester; 1 , St. Andrew’s Crescent, Cardiff; 23, Forth 
Street, Edinburgh; or from B. Ponsonby, 116, Grafton Street, Dublin. 

^ ^ 4* 

NEW CHEMICAL STANDARDS. 

(Analytically Standabdisbd Samples.) 

Another new plain carbon steel is now ready for issue—viz., “ R,” which fills the 
vacancy in the series for a carbon standard between “I** (carbon 0’521 per cent.) 
and “ SI ** (carbon 0*921 per cent.). It is also intended to serve as a high man¬ 
ganese standard and a sulphur standard in high carbon steel. 

The analyses have been undertaken as usual by a number of experienced 
chemists representing the following interests: British Government Department; 
U.S. Bureau of Standards; Referee Analysts, independent; Railway Analysts, 
representing users issuing specifications ; Works Analysts, representing makers and 
users. 

The standard figures are as follows— Carbon Steel ** R ” : Carbon (com¬ 
bustion), 0*786; carbon (colorimetric), 0*790; silicon, 0*22*; sulphur, total by 
oxidation, 0 053; sulphur, evolved as sulphide, 0*50; phosphorus, 0*058*; man¬ 
ganese, 0*914; arsenic, 0*08*; copper, 0 02*; Ni, Cr, W, Mo, none detected by 
qualitative tests. 

The standards may be obtained in 500, 100, or 50 grm. bottles, either direct 
from Organising Headquarters, 3, Wilson Street, Middlesbrough, or through any of 
the leading laboratory furnishers, at a price just sufficient to cover the cost. A 
certificate, giving the names of the analysts co-operating, the types of methods used, 
and a detailed list of the results, will be supplied with each bottle. 


REVIEWS. 

Aids to Chemistry. By William Partridge, F.I.C. Pp. viii + 280. London: 

Bailli^re, Tindall and Cox. 1921. Price 6s. net. 

That our present system of examinations is far from ideal is almost a common¬ 
place, though no alternative method of deciding a person’s qualifications has, so far, 
met with general approval. There are many, both teachers and pupils, to whom the 
passing of examinations is wellnigh the sole aim of study. From this state of 
affairs it arises that a class of books has come into existence whose only object seems 
to be just to push the student through his next examination in the shortest possible 
space of time. Such books are, as a rule, soulless collections of information, which, 
though doubtless answering this purpose, can hardly be expected to inspire the 

* Approximate. 
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learner with enthusiasm or to provide him with a real scientific education. Unable 
to stand the strain of the unromantio ‘‘ grind ** necessary to acquire the requisite 
knowledge of detail, his energies begin to flag, and, with a sigh of relief, he drops 
the unwelcome subject as soon as the examination has been successfully passed.” 

The small volume under consideration is somewhat of this type, attempting to 
cover almost the whole range of chemistry in less than 800 pages. Roughly speak¬ 
ing, 50 pages are allotted to general theory, 50 to the non-metals, and another 
50 to the metals; after a short general account of the special features of organic 
chemistry, aliphatic compounds receive about 70, and aromatic compounds 15 pages; 
there are also shorter sections dealing with cyanogen and heterocyclic compounds. 
The book, on the whole, is clearly written, and a large amount of information is con¬ 
densed into a small compass. The author’s choice of material is decidedly open to 
question, and the volume would be improved by devoting increased space to the 
more important portions of the subject, omitting reference to various compounds of 
little or no value to the medical and pharmaceutical students for whom the book is 
intended. 

As a kind of summary for revision purposes, this manual will no doubt be 
of value, but as a textbook for general study it is not to be recommended. 

A. F. KitchiNG. 

Analyses and Energy Values of Foods. By R. H. A. Plimmer, D.Sc. Pp 255. 

London: H.M. Stationery Office. 1921. Price 6s, net. 

The well-known work of Konig was for many years practically the only 
available storehouse of analytical data as to the composition of foods, and much of 
its information referred to products of Continental origin. The series of analyses 
made by Atwater and Bryant under the auspices of the U.S. Department of 
Agriculture was remarkable for its completeness, and when published in 1906 in 
tabulated form soon gained an unchallenged position as a standard work of reference 
on the composition and energy values of American foods. Hitherto, however, there 
has been no similar compilation of systematic analyses of British food products, and 
this little handbook, therefore, fills a distinct gap. 

The investigation was primarily undertaken to obtain trustworthy figures which 
could be used as a guide by the army medical authorities in supplying the army 
with the right food under the conditions of rationing prevailing during the war, but 
it is so full of valuable detail, much of which is new, that it should serve as the 
foundation upon which definite standards for food values might be based. 

The first impression on taking up the book is of the immense amount of work 
which it embodies, and Dr. Plimmer may be congratulated upon successfully carrying 
through, almost single-handed, this series of some 900 analyses, involving, as he tells 
us, over 20,000 weighings. 

The work was not intended to supersede the results of Atwater and Bryant, but 
rather to supplement them and to provide average data for each group of foods. 

An outline of the methods of analysis used is given in a short introduction, and 
the method of calculating the energy values is explained. From the point of view of 
the chemist, for whom, however, the book is not primarily intended, a little more 
discussion on the question of the energy value would have been an advantage. It is 
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not pointed out, for instance, that the calorific values calculated from the composi¬ 
tion agree fairly closely with the values actually determined by combustion in the 
ca^of certain foods such as meat, milk, white bread, potatoes, and fruits, whereas 
in oiner oases, notably peas and many other vegetables, the theoretical values fall far 
below the actual values. It is only by a compensation of the inherent errors that 
the calculated and actual values usually agree fairly well when a mixed diet is under 
examination. 

The question of the influence of the digestibility factor is mentioned, but not 
discussed at any length, although obviously it must have great weight, especially in 
the case of vegetable products. 

Still, whatever method of calculating energy values be ultimately adopted, all the 
factors used in ovulating the proximate composition of the different foods are given, 
so that it will b^ossible to recalculate the data upon any other basis. 

The tables include not only analyses of all the more common kinds of food, but 
also, wherever necessary, show the component parts. For example, the average 
percentages of food products, waste, and bone, in an ox are given, and in the case of 
the separate joints the fat and skin and lean meat, and analyses of these separate 
portions are given. 

In connection with the analyses of war bread, it is interesting to note that the 
main difference from pre-war bread, analyses of which by Cribb and Elliot are 
quoted in full, was in the appearance, the composition being very similar. Paren¬ 
thetically it might be suggested that this is one of the cases where the digestibility 
factor might have been taken into consideration. 

A useful summary of the food containing the accessory factors, the vitamins 
A, B, and G, is given in an appendix, so that it can be seen at once whether a 
particular food is rich or poor in any of these active principles. 

In short, as a work of reference this little book is one which every chemist 
engaged in the examination of foods should have and keep in constant use. 

Editok. 


Animal Proteins. By H. G. Bennett, M.Sc. Pp. xii + 287. London: Bailli^re, 
Tindall and Cox. 1921. Price 15s. net. 

The title of this book is misleading. It contains a well-written account of the 
methods employed in the tanning industry, together with a description of the 
manufacture of gelatin and glue. In this way the industrial chemistry of collagen 
and gelatin occupy 268 pages, while all other animal proteins are relegated to 
14 pages at the end of the book, in which the matter is so condensed as to be 
practically without value. We are told that the object of the book is to give a general 
survey of the industries involved, and as far as the leather, gelatin, and glue trades 
are concerned, it succeeds very well in its purpose. To the young chemist wishing 
to enter one of these industries the book will be of great value, though he must 
remember that technical procedure varies so greatly from firm to firm that no 
account of the details of manufacture can be of universal application. The statement 
on p. 164, for instance, that after puering (chrome goat and sheep) it is common to 
give a low temperature drench** is one which is open to challenge. This, however, 
is a minor point, detracting little from the value of the whole. 
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It is with the attempted theoretical eiplanatipns of the varions stages in leather 
manniaoture that there is more room for criticism. For instance, in the section on 
the preparation of pelt *' the question as to what actual processes are going on in 
the lime-pits is taken up at length. One practical result of liming is that the skins 
can be unhaired at the end of the process. The theoretical question is, How is this 
brought about ? We find the following statements: p. 20, ** The function of lime is 
complex. ... Its main purpose, however, is that of a partial antiseptic on the 
same page, **all tannery lime liquors are swarming with putrefactive bacteria”; 
p. 21, ^‘the excess of undissolved lime has an accelerating effect on bacterial 
activity”; and ** the depilating organisms of liquors are probably mostly anaerobes 
*<lime plays an essential part in assisting the putrefactive fermentation.’* Mr. 
Bennett’s theory is evidently that unhairing is brought about by bacterial activity in 
the lime-pits. Now, although it is true that a number of different species of organisms 
have been isolated from tan]rard lime liquors, it remains to be proved that these 
bacteria are in a state of functional activity while in the limes. Lime liquors have a 
hydrogen-ion concentration of P„ »12*4, and no evidence has yet been brought forward 
to show that the number of bacteria increases in the pit during the process of liming. 
It is now known that many so-called antiseptics—e.^., toluene, ether—act not by 
killing bacteria, but by inhibiting their activity. The mere isolation of bacteria from 
a fluid is not proof that the bacteria were playing any active role in any chemical 
processes going on in it Bacterial activity in the lime-pits has always been assumed, 
but never proved. In view of the reaction the omission is serious. 

Mr. Bennett’s theory of the influence of electrolytes on gelatin gels would, we 
fear, increase rather than decrease the difficulties of any leather chemist anxious to 
learn the background of his subject. Lyotrope influence ” and adsorption ” are freely 

invoked as explanations, and in one place (p. 217) we are told ** it is sometimes a 
difficult problem to decide whether an increase or decrease in swelling is due to 
lyotrope or adsorptive influence.” With this statement we can cordially agree. 
Mr. Bennett’s arguments are ingenious, and his theories have doubtless been a guide 
to him in his own work; but we feel that for the general scientific public, as also for 
leather chemists. Professor Procter’s work and theories will continue to hold the pre¬ 
eminent position. It is becoming clearer every day that << adsorption ” is a term ^ 
which describes, but does not explain, concentrations at interfaces, and ^ lyotrope 
influence” is a mystery which has happily been dispelled by the recent work of 
Loeb. Mr. Bennett considers that swelling is due to the repulsion of similarly 
charged colloidal ions, and refers constantly to gelatin as primarily a positive 
eoUoid ” (pp. 46, 213, etc.). What he means by primarily ” is difficult to make out. 
Gelatin is a positive colloid in acid solutions, a negative colloid in alkaline ones, and 
neutral at Ph » 4*6. The nature of the charge, therefore, is not inherent in the gelatin, 
but depends on the reaction of the surrounding medium. He also states that pelt 
is a gel.” This seems a somewhat archaic use of the term <‘gel,” and one which is 
to be avoided. 

Mr. Bennett’s book, regarded as a treatise on the manufacture of leather, fills 
an obvious gap in scientific industrial literature, and as such is to be thoroughly 
commended. Dobothy Jobdan Lloyb. 
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THE ANALYST. 


PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 

An Ordinary Meeting of the Society was held on Wednesday, November 2, 1921, in 
the Chemical Society’s Booms, Burlington House. The President, Mr. Alfred 
Smetham, was in the Chair. 

Certificates were read for the first time in favour of Messrs. Jack Cecil 
Drummond, D.Sc. (Lond.), P.I.C., Alfred William Long, John Charles Mellersh, 
and Charles Harold Wright, M.A. (Cantab.), P.I.C. 

The following were elected Members of the Society: Messrs, James Frederick 
Fothergill Bowl&iid, B.A. (Cantab.), A.I.C., and William Norman Stokoe, B.Sc. 
(Lond.), A.LC. 

The following papers were read : ‘‘ An Improved Specific Gravity Apparatus,” 
by C, Butler Savory, M.D., M.Cb., and “ The Testing of Foodstuffs for Vitamins,” 
by J. C. Drummond, D.Sc., P.I.C., and A. P. Watson, D.Sc., A.I.C. 

^ ^ iji ^ ({i 

^ MORPHINE, CODEINE, AND NARCOTINE IN INDIAN OPIUH. 

By JITENDBA NATH BAKBHIT. 

The chemistry of Indian opium naturally differs somewhat from tha^ of Turkish 
opium on account of variation in soil, climate, seeds, method of cultivation, of 
lancing the poppy capsules, and in the collection of opium. It would be beyond the 
scope of the subject to dwell more fully on the question of how the constituents of 
opium vary with the variations in the above conditions. It has been found, how¬ 
ever, in the case of crops of poppy grown by Mr. G. 0. B, Power, of the Govern¬ 
ment Opium Department, that healthy plants, at the first lanoings of their capsules, 
yield opium with higher morphine content than that from weaker plants, or than the 
drug otherwise collected by subsequent lancings of the same capsules. 

Morphine. —The author has been estimating morphine in no fewer than 3,000 
samples of opium a year by the British Pharmacopoeia and by the polarimetric 
methods (Bakshit, Analyst, 1918, 43, 321), but has never met with a sample of 
opium which could justify the remark in “ Allen’s Commercial Organic Analysis ” 
(Vol. VI., fourth edition, p. 408) : Bast Indian opium is, as a rule, remarkably 
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weak in morphine, the proportion being sometimes as low as 2*5 per cent., more 
commonly 3*5 and 5, and occasionally as high as 8 or 9 per cent.” Daring this last 
half century there has been no such change as would produce any improvement in 
Indian opium in respect of its morphine content. As a matter of fact, not a single 
bag of opium has been received from the districts during the last seven years which 
gave less than 7 per cent, of morphine. The bulk of them gave 8*5 to 10*5 per cent., 
whilst a good quantity showed 10*5 to 12*5 per cent. Obviously, then, the former 
analysts must have adopted grossly erroneous methods to obtain such low results. 

The British Pharmacopoeia process has been well criticised by quite a number of 
authors, bat the way in which results obtained by this process are vitiated by the 
tropical climate of India has not been noted to any extent. In Upper India the 
humidity during the summer months becomes often as low as 4 and 5, and under 
such conditions evaporation during the trituration in the mortar and the filtration is 
quite rapid, and effectively concentrates the solution. The filtered lime solution of 
the opium often does not amount to 51 o.c. in the case of Indian opium, as required 
by the B.P. process; whilst when the ether is transferred to the filter-papers, a part 
of it rapidly evaporates during filtration, leaving a yellowish resinous deposit of 
alkaloids on the top portion of the upper filter-paper, and seldom any on the counter¬ 
poised lower one. The 10 c.c. of ether recommended in the process for washing the 
filter-paper does not completely wash this deposit, nor does it act uniformly on the 
two papers. In addition to this, a small quantity of ether left on the filter-paper, 
after the aqueous mother liquor has passed through, always leaves a residue on the 
upper filter-paper only. The deposit left on the evaporation of the ether is never 
removed by the recommended subsequent washing with morphinated water. Such 
residues, however, are always found to be soluble in ether or acid. 

In some laboratories methods of the United States Pharmaoopceia are adopted, 
and since these are purely gravimetric methods, the errors due to the evaporation 
during the preparation of the solution and the filtration are not introduced. The 
prescribed washings with alcohol and ether completely remove the residue left 
on evaporation of the ether which escapes filtration. It must not be assumed, how¬ 
ever, that this method is free from defects. The substance dissolved by the lime 
water has been taken to be pure morphine, which, however, is not the case, as 
is shown below. Moreover, no correction is made for the retention of morphine by 
the mother-liquor. 

Several experiments have been made to compare the results obtained by the 
polarimetric process with those of the U.S.P. process, and a few typical results are 


given below: 

Folarimeter 

Morphine 

Strength, 

Sample. 

BeBult. 

U.S.P. 


Per Cent 

Per Cent. 

Ghazipur 

10-2 

9*8 

Lucknow 

101 

9-7 

Gawnpore 

98 

9*6 


To ascertain the amount of morphine left in solution after the precipitation of 
the base in the U.S.P. process, the aqueous mother liquor was thrice extracted with 
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^ther, 100 c.o. being used each time to get rid of any codeine which might still be 
present in solution, evaporated to a small bulk, acidihed with 1 o.c. of hydrochloric 
acid, made up to 100 c.c., decolorised with 20 grms. of animal charcoal, and 
polarised in a 200 mm. tube. 


Sample. 

Beadine on 
Ventre 
Scale. 

Total Mor¬ 
phine in 
100 c.e. 

1 grm. of morphine hydrochloride! 
(dry) instead of extract from V 

-1-3 

grm; 

0-18 

10 grms. of opium J 

Karmansa 

-1-7 

0-23 

Ghazipur 

-1-8 

0*24 

Gwalior ... 

-2-6 

0*36 


A quantity of 0-5 grm. of morphine, obtained by the U.S.P. process, was titrated 
with ^ sulphuric acid, with litmus ar indicator, and the neutral or slightly acid 
solution was made up to 50 c.c., filtered, and polarised in a 200 mm. tube. The 
specific rotation was calculated by assuming the gross weight to be entirely due to 
morphine, and by regarding as morphine everything which neutralised acid. 



Morphine 

as 

1 

Reading on 
Veutzke 
Scale. 

! 

j Specific Rotation based on— 

Sample. 

Obtained 

n.. 

Titration. 

1 

Gross Weight. 

Titration 

Value. 

Ghazipur ... ... ... i 

Per Cent. 

98-34 

-6-72 

-iie-s® 

- 119 - 6 ^ 

j 

97-34 

-6-80 

-118-5* 

-121-2* 

,, ... ... ... 

96-80 

-6-72 

-116-6* 

-120-2* 

Pure morphine 

1 

— 

-127-6* 

-127-5* 


Morphine (0*5 grm.), obtained by the U.S.P. process, was shaken with 50 c.c. of 
freshly made lime water in a 250 c.c. Erlenmeyer fiask, the liquid filtered through 
counterpoised double filter-papers, and the residue washed with lime water until the 
filtrate, on acidification, ceased to give any precipitate with Mayer's reagent. The 
substances dissolved and undissolved by. the lime water were usually determined 
gravimetrically. The lime-water solution was made up to 250 c.c. with lime water, 
and polarised in a 200 mm. tube, and the specific rotation was calculated by taking 
the weight of morphine to be that of the substances dissolved by lime water. The 
following results, however, show that the substances dissolved by the lime water are 
not all morphine: 


Sample. 

Morphine as 
Obtained by 
Solution in 
Lime Water. 

Reading on 
Ventzke Scale. 

Specific Rota¬ 
tion of Sub¬ 
stance Accepted 
as IV^orphine. 

Pure morphine 

Per Cent. 
100-0 

-1-4* 

-60-68“ 

Cawnpore opium ... ... ... 

92-4 

-1-2* 

-56-3* 

Ballia opium... ... ... ... 

96-8 

-1-2* 

-53 5®. 
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Qodrine*— Next in Importance to morphine among the opium alkaloids is 
codeine; so its study requires some consideration. Since only very unsatisfactory 
determinations of its solubility were available, a fresh series of determinations has 
been made with all the solvents generally used for practical purposes* An excess of 
pure, well-powdered, dry codeine was shaken in conical flasks, at intervals, during 
two hours with the different solvents at different temperatures (varying not more 
than 2* G.), and 20 o.o. of the clear solution then withdrawn by means of a hot 
pipette. 


Solubility of Codeine in Grms. per 100 c.c. of Solution at 
Different Temperatures. 


Solvents. 

20* 0. 

30® C. 

140®C. 

BO® C. 

60° C. 

70® C. 

80 ® C.; 90® c. 

O 

o 

o 

p 

Ether. 

2-5 

2*8 






_ 

Acetone . 

163 

18-0 1 21*1 

29-1 

— 


— , — 

— 

Chloroform . 

346 

52-3 

63-8 

721 


— 

— ' — 

— 

Benzene . 

7-3 

9-3 1 16-6 

23-4 

38*4 

58-8 

63-8; — 

— 

Toluene . 

5-5 

6-8 

10-4 

19-9 

32-4 

44-8 

56-4 73-6 

_ 

Alcohol 90 per cent. V/V ... 

222 

34-3 

50-0 

— 

_ 

— 

— : — 

— 

» 60 „ „ ... 

20-4 • 

48*6 j 59'4 

65-9 


77-0 

— ! 84-1 

■'_ 

,, 50 ,, ,, 

20-0 

41-9 

50-6 

64-7 

— 

75-0 

- 81-4 


„ 40 „ „ ... 

19-5 

26-4 

40-0 

•51-5 

— 

64-0 

— 1 78-8 

— 

„ 30 „ „ ... 

7-8 

11-6 

21-6 

36-0 

47-1 

49-2; 

63-7 77-4 

— 

,, 20 ,, ,, 

3-0 

3-8 

7-0 

11-1 

18-0 

26-4; 

47-7'61-4 

I 

,, 10 ,, ,, ... 

1-5 

1*8 

2-4 

3-1 

41 

6-2 

9-9 ! 15-8 

i 25*0 

Ammonia 10 ,, W/V ... 

0-9 

1-2 

1-6 

1-8 

2-3 

2-3 

3-2 i — 

— 

i> ^ ft ft ••• 

1-1 

1*2 

1*4 

1-7 

20 

2-1 

2-6; — 

i — 

ft I >» ft ••• 

10 

1-2 

1-5 

1-8 

2-0 

21 

2-3 2-6 

3-2 

Water . 

0-9 

1-0 

1-1 

1-3 

15 ! 

1-8 

1-9: 2-4 1 

1 

‘ 3-2 


Eor the estimation of codeine in opium the method described by Andrews 
(Analyst, 1911, 36, 489) has often been adopted. It is not only very lengthy, but has 
also several defects, more particularly when applied to Indian opium. The resinous 
mass which separates on the addition of sodium salicylate solution has been said to 
contain thebaine, but, in reality, is practically free from any alkaloid, and consists 
chiefly of salicylic acid and colouring matter. The results thus obtainable are hardly 
concordant, and the codeine isolated is seldom free from other alkaloids; the latter 
fact was ascertained by polarimetric examination. Codeine obtained by this process 
was titrated with sulphuric acid, the solution made up to 50 c.c. and polarised, 
and the specific rotation calculated upon the corrected weight obtained from the 
titration. 

The figures clearly show that the codeine obtained by titration does not 
represent either the actual amount of codeine present or that contained in opium. 
Annett and Sen (Analyst, 1920, 46, 321) have described a method for the extraction 
of codeine with toluene from the lime solution of opium. Attempts have been made to 
estimate codeine by this process in the case of twenty samples from different places,, 
thoroughly representative of the total poppy cultivation in India, but unfortunately 
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in every ease, the toluene emulsion could not be broken up* and hence the estimations 
were found to be impracticable. Moreover, the authors appear to have taken no 
precaution to remove porphyroxine, which is always extracted to some extent by 
almost all immiscible solvents from the lime solution of opium and in a moderate 
degree by toluene (Eakshit, J. Chem, Soc., 1919, 457). 



Weight of Codeine obtained— 


Sample. 



Specific Rotation. 

Gross. 

Corrected by 
Titration. 


Grm. 

Grm. 


Codeine, pure. 

0-200 

0-200 

-137-6“ 

Qhazipur opiim . 

Lucknow . 

0-200 

0-167 

-124-8“ 

0-180 

0-142 

-130-0“ 

Gwalior „ . 

0-108 

0-100 

-130-0“ 

Simla „ . 

. 0-104 

0-88 

-132-0“ 

Cawnpore „ ... ^. 

0-089 

0-068 

-128-0“ 

Azamgarh „ 

0-160 

0-120 

-128-0“ 


A method for the estimation of codeine has been worked out. The opium 
alkaloids more or less soluble in ammonia solution which require consideration are: 
Morphine, pseudo-morphine, thebaine, meconidine, codamine, laudanine, laudanidine, 
protopine, narceine, and porphyroxine, whilst the rest may be disregarded, being 
thrown out of solution by ammonia. Morphine, pseudo-morphine, laudanine, and 
narceine, are practically insoluble in ether, and the others—viz., thebaine, meconidine 
codamine, laudanine, protopine, and porphyroxine—are much less soluble in ether than 
codeine; but, with the exception of porphyroxine, these are only nominally present in 
Indian opium. Hence, the alkaloid last mentioned is*the only one which would 
cause much difiQculty if an attempt were made to isolate codeine by a method based 
on the above differences in properties. 

An aqueous extract of opium was treated with strong ammonia (sp. gr. 0*880) 
and filtered, the filtrate shaken with three successive portions of ether to eliminate 
narcotine, the ethereal extract shaken with a 1 per cent, solution of acetic acid, and 
the acid solution of alkaloids separated and neutralised with calcium carbonate. 
When the alkaloid was re-extracted with ether by making the filtered solution 
alkaline with sodium hydroxide the residue, left on evaporation of the ether, did not 
crystallise like codeine, and, on warming with a little dilute hydrochloric acid, gave 
the usual red coloration of porphyroxine, which was thus proved not to have been 
eliminated by this process. ♦ ^ 

It was then observed that when porphyroxine was heated with dilute hydro¬ 
chloric acid on a steam bath it was rapidly changed into a red colouring matter, 
which, when treated with caustic alkalis, gave a precipitate insoluble in ether. 
Codeine, under such conditions, did not undergo any change. After numerous trial 
experiments with this process of eliminating porphyroxine from codeine, the following 
scheme was ultimately found to give satisfactory results: 

Twenty grms, of powdered opium and 200 c.o. of water are shiJcen for three 
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hoxm or more in an Brlenmeyer flask and filtered, and 100 o*c. of the filtrate are 
added to 20 o.o. of strong ammonia solution oontained in a similar conical flask, and 
the mixture shaken for an hour and then filtered. One hundred c.o. of this filtrate 
are thrice extracted with ether in a 500 o.e. stoppered separator, 100 o.o. being used 
each time. The ethereal extracts are filtered into another 600 o.c; separator, and the 
filter-paper rinsed with 20 c.o. of ether. The extract and washings are twice shaken 
for ten minutes with a 10 per cent. W/V solution of hydrochloric acid, 25 c.o. being 
used at a time. The two acid extracts are evaporated to dryness in a basin on the 
steam bath. The residue thus obtained, which is generally of a dark pink colour, 
is dissolved in 30 o.o. of water, slightly warmed on the steam bath, the solution 
filtered if necessary and transferred to a separator, 50 o.c. of ether and 10 c.c. of a 
10 per cent, solution of pure sodium hydroxide added, and the mixture shaken for 
ten minutes. The aqueous layer is transferred to another separator, and the 
extraction repeated twice more with similar quantities of ether. The ethereal extracts 
are dried over two or three lumps of calcium chloride and filtered, the separator and 
the filter-paper washed with 20 c.o. of ether, the filtrate and washings evaporated to 
dryness, the residue dissolved in 10 o.o. of ^ sulphuric acid, and the solution 
titrated back with ^ alkali with litmus indicator. The codeine present is calculated 
from the results, or, if suitable, the acid solution is filtered, made up to 50 c.c.,. and 
polarised in a 200 mm. tube: 


X f a. . » Ventzke reading X 100x0*3468 X 1*2 X 10 

Per cent, of codeine in opium-- x 2x2 -* 

The following are the results of the estimation of codeine in some typical samples 
by the above process: 


Sample. Codeine. 


1. Two grms. of codeine (instead of 20 grms. of opium) 99*6 

per cent. 

2. Gbazipur opium 

.1-63 

n 


(duplicate) ... ... ... 1-84 

i» 

4. GwaKor „ 

.1-52 

}} 

5. Lucknow „ 

. .0-88 


6. „ „ 

(duplicate) ... ... ... 0-79 

n 

7. Simla , „ 

. ... 0-89 

9} 

8. Karmdiva „ 

. ... 0-60 

it 


Nabootine.— Narcotine, having practically no medicinal value, has hitherto not 
been made the subject of much chemical investigation. Now, however, that cotarnine, 
one of its oxidation products, has been finding a ready market, the parent alkaloid is 
also reliving attention. Statements about its solubility, recorded iu several places, 
are neither correct nor complete. Its solubility has therefore been studied in the 
.same way as that of codeine in certain cases, and is considered to be of soma 
practical importance. 

Few methods of estimating narcotine have been described, and these are not only 
incomplete but decidedly erroneous. Henry (‘'Plant Alkaloids,*’ p. 205) states that 
“narcotine is usut^y estimated by extracting the dried opium with dry ether or 
benzene, and shaking the solution with ammonia, which removes narceine. The 
narcotine left on distilling off the ether or benzene is dried and weighed.” “ AUen’a 
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Commercial Organic Analysis*" (Fourth Ed., Yol. VI., p. 401) states that ** narcotine 
may be extracted from dried opium by ether or benzene.’* The narootine thus 
obtained will not only contain small quantities of other alkaloids, but also the bulk of 
the opium wax (c/. Bakshit, Analyst, 1918, 48, 821); Plugge’s method (Analyst, 
1887, 12 ; 197) for the quantitative separation of narootine from its hydrochloric acid 
solution by the addition of a concentrated solution of sodium acetate can hardly be 
considered as correct, as the alkaloid is appreciably soluble in the dilute acetic acid 
(see table above) liberated in the solution. 


Solubility of Nakcotinb in Gkms. per 100 c.c. op Solution at 
Different Temperatures. 


Solvents. 

20® C. 

30“ C. 

40* C. 

50“ C. 

60“ C. 

70® C. 

80® C. 

90® 0. 

100* 0. 

Acetone 



4-9 

6-3 

7-5 

9-4 

_ 

_ 

. 

. 

_ 

Benzene 

... 

• • • • 

3-4 

6-0 

6-0 

7-5 

10-6 

14-3 

19-3 

— 

— 

Toluene 

... 

• • • • 

2-2 

2-5 

4-0 

4-8 

7*2 

9-4 

121 

17*9 

20-8 

Ether ... 

... 

. 

0-4 

0-6 

— 

— 

— 

— 

! — 

— 

— 

Chloroform 

. 

45-9 

48-1 

50-9 

53-4 

— 


— 

_ 

... 

Petroleum spirit (b.-pt. 82® C.) 

0-02 

0*02 

006 

007 

016 

018i — 

— 

— 

Petroleum spirit (b.-pt. 93® C. 

0-01 

005 

0-09 

013 

0*15 

0-21 

0-29 

0-51 

0-64 

to 127® 

c.) 











Alcohol 

100 per cent. 

0-40 

0-60 

0-90 

1-20 

2-20 

3*20 

510 

— 

— 

if 

95 

v/v 

0-45 

0-65 

0-97 

1-70 

2-10 

3-30 

460 

— 

— 

if 

90 

II 

0*43 

0-60 

0-90 

1-7 

21 

3-3 

4-3 

— 

— 

if 

80 

11 

0-32 

0-48 

0-67 

1-29 

1-6 

2-3 

4-2 

— 

— 

it 

70 

II 

— 

0-32 

0-55 

0-79 

1 1-3 

20 

41 

— 

— 

ft 

60 

}l 


0-22 

0-29 

0-49 

i 0-74 

1-36 

1-8 

— 

— 

tf 

50 

if 

.... 

0-18 

0-25 

0-32| 

0-49 

0-78 

106 

.... 

— 

tf 

20 

II 

— 

0-07 

0-10 

0-08 j 

0-09 

010 

017 

— 

— 

Ammonia 

10 

w/v 

— 

— 

001 

0-03 

0-04 

0-06 

010 

— 

— 

II 

5 

II 

— 

005 

0-02 

0-04 

0-04 

0-04 

004 

005 

0*06 

II 

1 

ft 


— 

0-01 

0-01 

— 

.... 

— 

«... 

— 

Acetic acid 20 ,, 

II 

— 

— 

7-35 

8-10 

9-80 

10-7 

11*0 

— 

— 


10 

II 

— 

— 

3-10 

3-6 

3-9 

40 

4-0 

— 

_ 

II 

5 



— 

1-50 

1-50 

1-60 

1-70 

1-80 

... 

.... 

if 

1 

II 

_ 

— 

0-40 

0-44 

0-45 

0-52 

0-59 


.... 

Water ... 



— 

0-03 

0-07 

0-10 

010 

010 

010 

016 

0-20 


A method has been worked out and has given satisfactory results during the last 
four years in this laboratory; Ten grms. of dry opium powder and 5 grms. of fresh 
slaked lime are triturated in a mortar for half an hour and then transferred to a 
conical flask, the mortar being rinsed with about 10 c.c. of benzene, and the mixture 
is shaken well with 100 o.o. of benzene during half an hour. The clear benzene is 
decanted into a separator, and the residue in the flask twice more extracted with 
benzene, 50 c.o. being used each time. The total benzene extract is vigorously 
shaken with 100 c.o. of strong ammonia solution for half an hour, which results in 
the formation of a permanent white emulsion. This is transferred to a basin and 
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heated on the steam bath until the benzene has. completely evaporated, leaving a 
soft yellowish residue on the surface of the aqueous ammonia layer. This residue 
is filtered off and washed until the filtrate ceases to give any odour of ammonia, and 
is then treated, together with the filter*paper, with 100 c.c. of 1 per cent, hydro¬ 
chloric acid on the steam bath, when a pinkish solution is obtained. This acid 
solution is filtered into a separator, the residue washed with a small quantity of 
water, 100 o.c. of benzene introduced, the solution then made alkaline with ammonia 
and again very faintly acid with dilute acetic acid, and well shaken for ten minutes. 
After separation of the benzene the extraction is once more repeated, this time with 
50 c.c. of benzene. The benzene extract is filtered and evaporated, and the residue 
dried and weighed as narcotine. The alkaloid thus obtained has been proved to be 
practically pure narcotine. The following are typical results of analyses by 
this process: 

Sample. Narcotine. 

Benares opium ... ... ... ... ... 6*4 per cent. 

Ghazipur „ ... ... ... ... ... 3*6 „ 

Karmansa opium (received in 1920) ... ... 1*4 „ 

Gwalior „ ... ... ... ... ... 2*8 „ 

The author desires to express his best thanks to Mr. F. D'Costa for analysing 
many samples by the above process. 

Government Opium Factory, 

Ghazipur, India. 

Tjr TJt tJT 


NOTES. 

The Editor desires to point out that the pages of the Jourfial are open for the inclusion 
of short notes dealing with analytical practice and kindred matters, Szich notes 
are submitted to the Publication Committee in the ustcal manner. 


POEMULiE FOE DILUTING ACIDS, ETC., TO A DESIEBD STEENGTH. 


Fob calculating the amount of water to be added to, say, 1 litre of nitric acid of 
sp. gr. 1*42 to reduce it to e,g,y sp. gr, 1*20, the only formula required is W = VS, 
where W represents the weight of a body or liquid with volume V and sp. gr. S. 
The necessary data are then obtained from sp. gr. tables. 

If X represents the volume in c.c. of the diluted acid, 


1000 X 1*42 X 


32*3 6 
100 ' 


and 


1420x0*698 
12 X 0*3236 


2552*4 c.c. 


Hence, the required amount of water to be added is : 2552*4-1000- (say) 1552 c.c. 
If contraction takes plaice during admixture the strong solution must oe diluted 
with water, with cooling if necessary, until the required volume of liquid at 15^ C. is 
obtained. Obviously, the above result also gives the amount of water required to 
dilute the strong acid to a strength of 32*36 per cent. This simple procedure, which 
depends on first principles only, is preferable to a formula which is not always 
remembered. A. E. Johnson. 


24, Parkdale, 

W OLVERH AMPTON. 
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THE IDENTIFICATION OF PECULIAS CONSTITUENTS OP F-®CES. 

Substances alleged to have been found in fasces, when submitted for identification, 
call for some caution, as there is a type of patient that thinks it humorous to deceive 
his medical attendant and another type that malingers. In the following three cases, 
however, all the evidence pointed to the foreign bodies being genuine constituents of 
the excretions. 

I. A specimen was sent with a request for information whether the creature was 

an intestinal parasite. It had an arch-shaped body with a tiny anterior segment and 
ten other segments. Along the dorsal or outer curvature the length was 1 inch, 
whilst the lower curvature measured |-inch. The posterior segment was continued 
as a tail ^ pronounced obtuse angle at )^-inch from the body. 

It was identified as “ the rat-tailed larva ” of Eristalis, a fly of the family Syrphida, 
which comprises the Hover Flies or Common Drone Flies. The larvaa are said to 
live in liquid manure and foul water, and have been seen on watercress. Fantham, 
Stevens, and Theobald (“Animal Parasites of Man,** 1916) only mention one specific 
case of human infection—that recorded by Austen—where in the autumn of 1907 a 
number of larvae of Eristalis tenax was parsed per rectum by a woman in Hampshire, 
who had recently arrived from France. Tne patient had eaten a considerable 
quantity of watercress before leaving France. 

The larva was described about 1750 by Keaumur, and was called by him Ic vers 
a de rat, Henry Baker (“ Of Microscopes,** 1785) obtained a larva from a 

cistern of rain-water in August, and he observes the flies to be more common in 
France than in England. This author mentions the power the larva has of 
lengthening and retracting its tail, which he found could reach a length of four inches 
on occasion. This is of importance, because, until the telescopic nature of this 
organ is known, there is difliculty in identifying with illustrations a dead larva 
possessing a partly retracted tail. 

The present specimen came from Kent at the beginning of October, 1921. 

II. Some pale cream-coloured shreds were submitted to ascertain whether 
tapeworm was present. Microscopical examination indicated nothing in the contour 
of the fragments to suggest tapeworm, and no ova could be found. There was, 
instead, a matrix of some translucent substance with pieces of talc-like material 
embedded therein. When ignited the specimen did not emit a nitrogenous odour, 
but left an appreciable amount of ash containing 61 per cent, of silica, some 
magnesium, and traces of iron and aluminium. It also contained calcium and 
phosphate distinct from the magnesium silicate. Enquiry showed that the patient 
was in the habit of taking twency saccharin tablets a day, which presumably formed 
the source of the talc, though a ''post hoc explanation of the presence of an article in 
f&eces is unconvincing, because from time to time instances occur of masses remaining 
in the intestines for years before digestion. 

III. This specimen consisted of five stones, each of which had a brown waxy 

centre and a creamy-brown powdery coating. The total weight was 1*4 grms. 
They had the following percentage composition : Moisture, 6*5; mineral matter, 4*0; 
mucin, 1*7; vegetable tissue, 2*8; resinous matter, 80*3; and other substances, 4*7. 
The bran of grain and a trace of cork tissue were found among the vegetable debris. 
No notable amounts of cholesterol, bile-pigments, or calcium carbonate were present. 
The extracted resin was insoluble in water, but soluble in ether, in alcohol, and in 
quite a small quantity of acetic acid. These results would appear to exclude 
euonymin and podophyllum resin, which had been prescribed, as sources of origin. 
Later information suggested that it might be a residue from one or other of the 
drugs prescribed for urinary antisepsis. A trace of iron and a faint trace of zinc, 
but no copper, were present. W, Paetridge. 

30, Great James Street, 

W.O. 1, 
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ANALYSIS OP A SOUTH AMEBICAN COPPER AXE HEAD. 

Very fdw anfJyses of Booth Amerioan oopper axe heads ooUeoted ia the banal- 
grounds of the Indians of Peru and of Eooador have been published. One by 
Humboldt indicates that the hardening of the copper making it suitable for the 
purpose in view was accomplished by the addition of 04 per cent, of tin, an addition 
probably of accidental origin rather than of design. A South American hatchet 
colleoted by one of us (E. B.), and stated to have belonged to an Inca Indian 

(Inca Pirqua), was submitted to analysis with the following results: 

The metal possessed a coppery lustre, and was tough and malleable rather than 
brittle. The form of the hatcnet suggested that it had been hammered into a plate 
and the baft burred up at the edges. It contained oopper, zinc, iron, and small 
traces of silica, whilst tin, lead, and nickel were absent. 

For the quantitative analysis the rnetal was dissolved in nitric acid and the 
copper estimated eleotrolytically. Iron was estimated colorimetrioally in an aliquot 
portion of the residue and the zinc precipitated as sulphide, ignited and weighed as 
oxide, the method and precautions adopted by Sir W. Crookes being followed and 
allowance being made for the small quantities of iron. The silica was present in 
quantities too small for accurate estimation. Duplicate analysis yielded the following 
results: Copper, 9642 and 9646; zinc, 346 and 341; and iron, 0*09 and 0*09. 
Total, 99*97 and 99-95 per cent. 

These results are particularly interesting in the fact that they indicate the 
material of the axe head to be a brass and not oopper. Berthelot (Cornptes rend., 
1893, 116 , 161; 1894, 118 , 764; 1897, 124 , 328) found that the earlier copper 
articles of Chaldea and Egypt {circa 4000 b.c.) were made of pure copper, whilst the 
earlier copper-tin articles have been attributed by Coffey (J. Anthropol. Inst, 1901, 
31 , 265) to the accidental use of a tin containing oopper ore, and not to foresight on 
the part of the maker. Brass articles have always been considered to belong to a 
very late period. It may be noted that there was no reason to suspect the genuine¬ 
ness of the axe head in question. A. K Goad and E. K. Rideal. 

Trinity Hall, 

Cambridge. 
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THE NATIONAL PHYSICAL LABORATORY. 

Report for the Year 1920.* 

The Report on the work of the National Physical Laboratory for 1920 numbers 
132 pages. It comprises a Report of the Executive Council, giving a general outline 
of the work of all the departments, a statistical comparison of the tests made in the 
years' ending 1914,1919, and 1920, a statement of the work proposed for the year 
1921-22 and approved by the General Board, a list of the Laboratory staff, a list of 
the scientific papers published by the Laboratory or communicated to scientific or 
technical journals, and the detailed Report of the Director for the year 1920. There 
is also a Report of the Advisory Committee of the William Froude National Tank, in 
which fifty-three ship models have been tested during the year. 

Physios Department : Heat Division. —Systematic work on the thermal con¬ 
ductivity and specific heat of cold storage heat-insulating materials has been carried 
out, and a series of reports presented to the Engineering Committee of the Food In* 
vestigation Board. Data for the therxnal conductivity of all the materials commonly 
used for cold stord^ib installation have been determined. The influence of bafiSes, 

• Copies of tlio Report may be obtained from H.M. Stationery Office, Kingsway, London, W.O, 2, 
Price r»«. net 
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6to.» has been studied in detail, as well as the Telooity and temperature distribution 
of the oonveotion stream in the vioinity of a heatra surface. For these measurements 
a convenient form of hot wire anemometer has been devised, which combines the 
functions of a resistance thermometer and an anemometer. Another research 
involved the determination of the specific heat of poor conductors, such as earth, slag, 
wool, cork, and charcoal. Experiments on heat loss from surfaces were undertaken 
for the British Portland Cement Association, and the coefficients of expansion of 
metals at high temperatures have been determined bv means of two forms of 
apparatus specially devised for the purpose. During tne year twenty-one Abel- 
Pensky flash-point apparatus have been submitted for testing. 

Tbebmometby Division. —In the course of the year ending September 20, 1920, 
over a million and a half thermometers have been tested. The number of rejections 
has fallen to less than 2 per cent., the highest percentage with certain firms being 
5 to 8, whilst it was over 30 per cent, in the case of a number of instruments 
of foreign manufacture. 

Radiology Division. —The primary British standard of about 30 mgrms, of 
hydrated radium bromide has now been supplemented by two secondary standards 
containing about 10 and 13*5 mgrms., which will be used ordinarily for the standardi¬ 
sation of (Quantities sent for test. Experiments on radium luminous compounds have 
been continued, and a research on the absorption and scattering of y-radiation in 
metals is in progress. 

Optics Division.— Comparisons of different methods of refractometry have been 
made, and a method has been devised whereby check measurements can be made 
without the use of a spectrometer. 

Electricity Department. —Much work has been done in connection with radio 
standards, the measurement of effective resistance at radio frequencies, etc., and 
various researches on valves have been continued. In addition to the testing of 
magnets and magnetic materials, a method hSiS been devised for measuring the 
effective permeability and energy losses in thin sheet iron at radio frequencies. 

Photometry Division. —Experiments have been made on ships* navigation 
lamps, miners* lamps, and motor-car head lights for Government Departments, 
and other experiments are in progress with a view to the specification of suitable 
lighting schemes for public buildings and offices. 

Metrology Department.— Exclusive of tests of gauges for the Ministry of 
Munitions and of taximeters, 20,915 routine tests have been made, an increase of 
nearly 4,000 over the previous year. Coefficients of expansion of concrete blocks, as 
used in building houses, of ** rustless ” steel, glass, ebonite, etc., have been determined. 

Physical Instruments .—In testing balances the instrument is placed 5^ m. 
from the source of light and the scale on which the image is read, and the effect of 
radiation of heat into the balance cases has been reduced to a minimum. A set of 
solid rock-crystal weights (200 grms. to 1 grm.) has been obtained, and will be used 
as reference standards. Progress has been made in the re-verification of the 
Laboratory standards of mass by comparison with the Sevres standards. 

(a) Glass Vohimetric Apparatus .—The number of vessels tested was 2,556, as 
combed with 1,455 in the previous year and 388 in 1917-18. During the year 
specifications for volumetric glassware used in milk analysis have been drawn up 
and approved by a conference comprising manufacturers, users, and a number of 
expert dairv chemists. The South African Government has agreed to recognise the 
National Physical Laboratory as one of the official testing stations for the volumetric 
glassware to be used in dairy chemistry in dairies, butter factories, etc. Most of the 
vessels are tested gravimetrically, and vessels which pass the test are etched with the 
Laboratory monogram hy means of special apparatus. An investigation on the 
difference in volume of milk and of water delivered by pipettes under various con¬ 
ditions has proved valuable in drawing up specifications for milk pipettes, and has 
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indicated the necessity of modifying the usual type of instrument used. An investi¬ 
gation on the effect of varying the dislivery and drainage time of pipettes of various 
capacities has also been completed. A volumetric method of testing butyrometers 
by the use of mercury has been devised. 

{b) Hydrometers .—The number of hydrometers tested during the year was 1,481, 
an increase of 72 per cent, on the previous year. A detailed investigation is in pro¬ 
gress relating to the effect of surface tension on the indication of hydrometers. New 
standard specific gravity hydrometers have been ordered, extending the range of the 
Laboratory standards from 1*85 to 2*00. 

Engikeebing Depabtment.—A series of researches on lubricants and lubrication 
has been carried out for the Committee on Lubricants of the Department of 
Industrial and Scientific Eesearch (c/. Analyst, 1921, 453), and other investigations 
include one on the effect of pressure and temperature on the production of detona¬ 
tion in internal combustion engines. Various building materials, including concrete 
blocks, have been tested for strength, but those tested have indicated no great 
advance upon the usual building bricks. 

Department of Metallurgy,— Much work has been done in connection with 
light alloys, and the investigation of the constitution and physical properties of 
alloys of zinc containing moderate amount of copper and aluminium has been com¬ 
pleted. Considerable progress has been made with the preparation of analytically 
standardised steel samples, in conjunction with a Eesearch Committee of the Iron and 
Steel Institute. Samples of the millings have been sent to the co-operating analysts, 
and it is hoped that the standardised samples will be. available for public issue in the 
eourse of a few months. The general chemistry of the Department has included 
analytical work on special bricks in connection with the housing schemes of the 
Ministry of Health. 

Optical Glass Research .—The study of pot attack and the methods of producing 
suitable pots has been continued. Experiments on the viscosity of glass at various 
temperatures are in progress, and an apparatus for making such measurements at 
high temperatures has been devised. 

Aeronautical Chemistry .—The differences between various acetates cannot at 
present be related to their chemical constitution, and experiments are in progress to 
ascertain to what extent variations in the viscosity during saponification would indi¬ 
cate the extent of homogeneity of the product. The study of hydrometric methods 
required in connection with the effects of humidity on fabrics and dopes has been 
continued. The Shakespear permeameter, calibrated in the Department, is now 
used for routine tests of the permeability of balloon fabrics by hydrogen. Experi¬ 
ments as to the suitability of glycerol as a standard in the viscosimetry of viscous 
solutions, such as dopes, have shown that commercially pure samples of glycerol 
exhibit considerable variation in viscosity, even when their specific gravities have 
been adjusted to be identical. Certain chemical tests have therefore been devised 
which will enable approved samples to be used by different workers so as to obtain 
concordant results in the examination of cellulose acetate, etc. 


^ ^ 
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REPORT OF THE GOVERNMENT CHEMIST UPON THE WORK OF THE 
GOVERNMENT LABORATORY.* 

Fob the Ybab ended Maboh 31, 1921* 

The total number of samples examined daring the year 'was 808,675, as oompared 
with 868,898 in the preceding year, the decrease being accounted for by the diminu¬ 
tion in the number of samples tested locally at chemical stations on the coast. The 
samples examined at the central laboratories in London amounted to 204,653, as 
against 199,388 in the previous year. 

Customs and Excise : JBeer.—The total number of samples examined in con¬ 
nection with the duty on beer was 28,167, being an increase of nearly 8,000 samples. 
For the purpose of checking dilution and adulteration, 854 samples of beer were 
examined, as compared with 21 in the previous year. In 34 cases there was evidence 
of dilution, which in 6 cases was equivalent to the addition of over four gallons of 
water per barrel. 

Non-Alcoholic Beers, Herb Beers, and Beer Substitutes ,—Of the 61 samples 
of non-alcoholic beers examined, 17 contained between 2 and 5 per cent, and 1 over 
5 per cent, of proof spirit. The number of samples of herb beers, ginger-beers, etc., 
examined was 69, of which 13 contained between 2 and 5 per cent, of proof spirit. 

Imported Beer ,—The importation of beer, mostly lager beer, is still insignificant, 
the number of samples examined being only 426, as against nearly 10,000 in the year 
ended March 31, 1914. 

Examination of Beer and Breiving Materials for Arsenic .—The number of 
samples of beer, worts, and materials of all kinds tested was 1,258, of which 40 were 
found to contain arsenic in excess of the limits laid down by the Arsenic Com¬ 
mission. Of the 692 samples of malt and sugar examined only 1 contained arsenic 
in excess of the limit, whilst the limit was exceeded in the case of two samples out of 
300 of beer and wort. 

Cider and Perry .—Six samples of cider out of 79 examined were found not 
to consist solely of fermented apple-juice, and were accordingly charged as spirituous 
preparations. 

Table-Water Duty .—Of the 58 mineral waters, 35 proved to be medicinal, and 
23 were liable to duty. Of the 654 cordials, syrups, etc., only 19 contained more 
than 2 per cent, of proof spirit. Three of the 42 samples of “ non-alcoholic** wines 
contained more than 2 per cent, of proof spirit, the highest being 3*8. 

Spirits ,—The declared gravity of the fermented wash was found to be under¬ 
stated in 41 cases out of the 395 examined. 

Fusel Oil .—Fusel oil, whether imported or home produced, generally contains 
ethyl alcohol as an unavoidable impurity : but duty is not charged unless upwards of 
15 per cent, of proof spirit is present, which was the case in 19 of the 88 samples 
tested. 

Grogging .—In 5 cases evidence of the spirit having been extracted from the 
wood of the cask was obtained. 

Illicitly Distilled Spirits ,—Twelve suspected samples were examined, and in 
several instances the analytical results furnished evidence of illicit distillation. In 
2 cases prosecutions were instituted and convictions obtained. 

British Spirituous Preparations Exported .—During the year 22,184 samples of 
medicinal spirits, tinctures, perfumes, etc., were examined, to check the exporters’ 
claims for drawback on the spirit used in their manufacture; in addition, 3,456 
liniments, hair washes, etc., were tested for methylated spirit, the use of which pre¬ 
cludes the right to drawback on exportation. Methyl alcohol was detected in one 
sample, and in 392 cases the alcoholic strength had been overstated. 

• H.M. Stationery Office: [Omd. 1490]. Price 3d. 
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Imported Spirits and Sj^tuous Preparations. —The number of samples of im* 
ported spirits was 2,749, an Inorease of about 400 samples on the previous year. Of 
69 samples of methylio alcohol, 22 were found liable to duty on the ground of 
purity. 

Duty-free Spvrite^ ineluding Methylated and other Manufacturing Spirits. —The 
naphtha, represented by 720 samples, was approved as fit for methylating purposes, 
whilst 13 samples were reported as unsuitable. 

Wines. —in 8 cases only was the alcoholic strength in excess of 42 degrees, 
probably due to overfortifyiug. Sherries and Marsala were usually well over 
oO degrees. The total number of samples examined was 71,159, as compared with 
143,544 in the preceding year, when exceptionally heavy imports of wine followed 
the Armistice. 


Sugar, Glucose, and Saccharin. —^The total samples examined number 24,334, or 
82,332 including the outport chemical stations. Tests for saccharin were applied to 
274 samples of imported substances. 

Tobacco .—The percentage of moisture was determined in 542 samples of im¬ 
ported unmanufactured tobacco, whilst 10 samples were submitted for decision as to 
whether the tobacco was liable to dut^ as ** leaf or strip.” Twenty-seven samples 
of manufactured tobacco were submitted for classification, 12 of which contained 
ingredients rendering them inadmissible for importation. More than half of the 
147 samples of home-^own leaf tobacco came from Methwold, Norfolk, where the 
experimental culture is being assisted by the Ministry of Agriculture. The per¬ 
centage of moisture was determined in 6,321 samples and the oil in 457 samples of 
manufactured tobacco for home consumption. The samples of tobacco exported on 
drawback numbered 11,514, as compared with 13,797 in the previous year. Advan¬ 
tageous treatment in the matter of sampling is accorded to those manufacturers who 
furnish declarations as a basis for the payment of drawback. During the year 
19,577 samples of tobacco stalks for drawback purposes, and 5,648 samples of offal 
enu^ shorts, and smalls, for denaturing, abandonment, the manufacture of nicotine 
or sheep dips, or on exportation, were examined. Seven samples of various herbal 
smoking mixtures were found to be free from any admixture of tobacco. 

Tea. —The total number of samples examined was 32,176, which is far in excess 
of those received in any previous year. This is due to the importation of numerous 
small shipments in the form of dust or otherwise of doubtful quality. Some samples 
contained foreim seeds derived from grasses, which probably grew in or near certain 
tea-gardens. The samples reported against numbered 10,025, or 31 per cent, of 
those examined. The presence of the foreign substances in these was attributed to 
accidental admixture with small quantities of sand from the soil or to warehouse 
impurities. The number of samples of tea denatured with lime or asafcetida for use 
in the manufacture of caffeine was 749. 


Coffee and Coffee Substitutes. —Of the 1,610 samples examined only one was 
incorrectly declared. 

Cocoa and Chocolate. —The amount of raw cocoa was estimated in 6,613 samples 
either on importation or (for drawback) on exportation. Fixed rates, revised periodi¬ 
cally after analysis, have been established for goods regularly imported or exported, 
and most of the firms engaged in the trade have taken advantage of these facilities. 
A method of estimating a substitute for cacao butter in chocolate has been devised 
in the laboratory (Analyst, 1921, 229). Eight hundred and eighty>four samples 
of chocolate confectionery were found to contain spirit. 

Imported Synthetic Dyestuffs. —Ninety samples of imported colours, inks, per¬ 
fumes, etc., were examinea to ascertain whether they contained synthetic dyes or 
intermediate products, the importation of which is prohibited except under licence. 

Matches. —In none of the 67 samples submitted was any evidence of the 
presence of white phosphorus obtained. 
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Medicine Stamp Du^^.-^-Sevonty-eight aamj^les were examined to esMblieh their 
identity or in connection with import reBtrietione and the opium and cocaine 
regulations. 

Hydrometers, Saccharometers, etc .—During the year2>247 hydrometers, saoobaro- 
meters, and graduated vessels for use at distilleries, breweries, glucose tectories, and 
in the Surveying Department have been calibrated before bein^ issued. 

Admibaltt. —Samples of food on tender have been submitted for report as to 
conformity with specmcation. Other samples included ferrous and non-ferrous 
metals of all kinds, fuel oils, rubber washers, soaps, fabrics for sail cloths, and paints. 
The total number of samples was 739. 

Air Ministry. —Various metals and aU 03 r 8 have been examined, and investigations 
as to corrosion due to greases have been made. The number of samples deadt with 
was 185. 

Ministry op Aoriculture and Fisheries : Imported Dairy Produce and Margar¬ 
ine .—Nine samples of imported butter were satisfaetory. Of 1,100 samples of 
margarine 19 were found to contain more than 16 per cent, of water. There was no 
evidence of excess of butter in any of them. All the samples of cheese were satis¬ 
factory. The fat varied from 9*3 to 39 per cent. Borne of the cheese had therefore 
been prepared from milk from which a por«*ion of the fat had been removed, but as 
there are no regulations relating to the marking of skimmed or partially skimmed 
cheese, no exception could be taken to the importation. Borne of the samples of im- 
TOrted cream contained just under 9 per cent, of fat, but there was no evidence of 
mlution with water. Four hundred and thirty-one samples of condensed milk, 
including milk powders, were examined. In nine cases the condensed milk had been 
made from skimmed milk, but this was not indicated on the package. One of the 
samples was labelled Centrifuged Separated Milk "—a description which was not 
considered a sufficiently clear description. 

Butter and Margarine Samples taken at Factories in this Coimtry .—The inspection 
in Great Britain has not been resumed since the war. Of the 155 samples from 
Ireland 20 contained more than 16 per cent, of water. 

Sheep Dips .—Of 86 samples prepared in accordance with formulae approved by 
the Ministry, 36 were rejected as being defective. 

Water and Pollution of Bivers. —Twenty-four samples of river water and eflduents 
were investigated. Two kinds of pollution appear to be extending: effluents from 
milk and cheese factories, and from suction gas plants using wood and sawdust fuel. 
The latter effluents contain products of the mstillation of wood, and are toxic to hsh, 
apart from their deoxygenating effect on well-aerated water. It has been ascertained 
that considerable purification of such effluents can be readily effected. Trustworthy 
information as to the proportions of toxic constituents in tar extracts and washings 
has now been obtained, and details of the methods of examination are in course of 
publication. In view of a recent legal decision the composition of road drainage and 
tars is a matter of extreme importance. 

Sea Water .—An investigation as to the influence of the salinity of sea water 
upon fish is in ^ogress. In order to make the results comparable with those 
obtained by the different countries concerned in the work, a prepared standard sea 
water is issued from a central bureau, and a uniform process of analysis employed. 
The salinity of 4,653 samples, taken at recorded depths, temperatures, geographical 
positions, etc., has been determined during the year. 

Fertilisers and Feeding Stuffs Act .—Reports havS been given on 20 fertilisers and 
10 feeding stuffs in cases where there has been a discrepancy between the statement 
of the seller and the finding of the official analyst. In most cases the fertilisers 
contained less nitrogen, phosphates, or potash than the marantee. In other oases 
samples sold as fish guano contained very little fidh and were without appreciable 
iertiiising value. 
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The feeding staffs consisted of milling offals and various kinds of meals. In some 
cases there was a deficiency of oil or albuminoids compared with the guarantee on 
the label; in other cases foreign substances corn cookie, a poisonous weed seed» 
and rice husk). Some meals for feeding pigs contained nearly 8 per cent, of sand, 
whilst a ** fish meal ” consisted mainly of cereals with less than 10 per cent, of fish 
or meat meal. In all cases there was substantial agreement with the results of the 
agricultural analysts who had condemned the samples. 

Miacellaneotis Articles. —^Two samples of exhausted raisins intended for manure 
contained: Water, 70*57 and 72*94organic matter, 23*51 and 17*48; mineral 
matter, 5*92 and 9*68; nitrogen, 0*48 and 0*59; phosphate, 0*38 and 0*47; and 
potash, 0*96 and 1*40 per cent. The material was thus similar in general fertilising 
value to farmyard manure. 

China Clay in Feeding Stuffs. —Another sample contained china clay, the 
addition of which to fine meals might escape detection until a chemical analysis was 
made. The following methods of detecting very small quantities were devised and 
communicated to the Ministry for circulation: (1) The fine dust passing through a 
sieve 100 meshes to the inch is ignited and examined microscopically with polarised 
light and crossed ^^Nicols.” (2) The suspected sample is shaken with etner, and 
after the tube has been stood for a few minutes, the ethereal layer, which will con¬ 
tain the kaolin and starch in suspension, is decanted and evaporated, the residue 
ignited, and the ash examined microscopically. If kaolin be present the ash will 
consist mainly of fine crystals which show their felspathic origin. 

^ The Composition of Oysters taken from selected ground at regular intervals 
during a year was determined for the Fisheries Department. In the fresh condition 
oyster meat contains: Water, 76 to 82 ,* fat, 1*5 to 2*5; proteins, 9 to 12; carbo¬ 
hydrates, 4*5 to 8; and mineral matter, about 2 per cent. The carbohydrate matter 
consists mainly, if not wholly, of glycogen. The amount of glycogen estimated 
immediately on opening the oyster corresponds approximately with the total carbo* 
hydrates, whereas in the dried oyster meat it is only 60 to 60 per cent, of the total 
carbohydrates present. The dry ash-free solids contain the following proportion of 
food constituents: Fat, 8*5 to 11*9; proteins, 50*2 to 64*3 ; and carbohydrates, 22*9 
to 39*4 per cent. 

Geological Sukvey. —Fifteen samples of water from boreholes were examined. 
Some contained both barium chloride and sulphates, the co-existence of which in 
dilute brine raises interesting physico-chemical questions. 

Home Office. —^Ten samples have been tested for opium and certain drugs 
under the Dangerous Drugs Act, whilst 89 samples were examined for the police 
authorities. These included food mixed with phosphorus, paper saturated with 
petrol from premises which had been on fire, and substances found on persons 
alleged to be dealing illicitly in cocaine. 

The examination of lead glazes, enamels, etc., affecting the health of workers in 
factories has been continued, and experiments were made for the Factory Department 
to ascertain the amount of lead and other metals discharged into the air during 
soldering and lead burning. 

Post Office. —The paper, pigments, and gum used in the manufacture of 
stamps were systematically examined for quality and freedom from deleterious 
substances. As in previous years, investigations have been made in cases of suspected 
fraudulent use of postage and fiscal stamps. A special inquiry was made as to the 
disintegrating effect of certain inks on rubber stamps, and, as the result, certain 
constituents of such inks were eliminated. 

Boabd op Tbadb : Lime and Lemon Juice for the Mercantile Marine. —Of 228 
samples of crude lime juice submitted only one was found unsatisfactory. The 
quantity of fortified juice approved was 25,926 gallons. 

Potash Branch. —Two hundred and thirteen samples of potash from supplies 
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from Germany were analysed. Each original sample had been divided into three 
jparts» one of which was analysed in Germany, whilst the third was ^retained in a 
neutral country for analysis in case of dispute. ^ There were only a few ceases in 
which the Germans askea for the analysis of the third portion, and in each instance 
there was substantial agreement with the analysis here. 

Wab Department.— The number of food samples es:amined was 3,249. Returned 
stores were also examined as to their fitness for use. The amount of tin in canned 
food which had been in store for a year or two was estimated in suspicious cases, 
and, if excessive, the foods were destroyed. 

Office of Works, London. —In addition to the examination of materials of 
all kinds for the public service, special investigations were made as to the suitability 
of paints and varnishes for protecting surfaces of metal and wood for external work. 
The effect of town atmosphere on building stones was demonstrated, the destructive 
agents being mainly sulphuric or sulphurous acids. It was also shown that ordinary 
domestic soot could disintegrate limestone, owing to the acid, ammonium sulphate, 
etc., in it. It has been established that the addition of small amounts of salt or 
calcium chloride to prevent freezing of the water for making cement in cold weather 
has no deleterious infiuenoe on the properties of the cement. 

Sale of Food and Drugs Acts. —Thhfiy-six samples referred by magistrates 
were examined during the year, including 33 milks, 1 sausage, 1 butter, and 1 lemon 
squash. In 31 cases the results were in agreement with those of the analyst for the 
prosecution. Four of the other samples were milks in an advanced stage of butyric 
fermentation; with regard to these no certificate was given. The only case in which 
there was direct disagreement with the analyst was in connectidn with a sample of 
butter; this was alleged to contain excess water, but was found not to contain more 
than the legal amount. The sample of *4emon squash*' contained only a small pro¬ 
portion of lemon constituents, the acidity being mainly due to the presence of free 
phosphoric acid. 

Five samples were referred in cases arising from the Beer and Spirits (Prices 
and Description) Orders of the Pood Controller. 

^ 4 * ^ 

UNITED STATES DEPARTMENT OF AGRICULTURE. 

Food Inspection Decision 182. 

OiTRUs Fruits. —The following definitions and standards for grape fruit and oranges 
were adopted by the Joint Committee on Definitions and Standards, March 23, 1921, 
tand were approved by the Association of American Dairy, Food, and Drug Officials, 
October 7, 1920, and by the Association of Official Agricultural Chemists, August 19, 
1921 : 

Graye fruit, yomelo, is the sound, mature fruit of Citrus grandis Osbeck. The 
juice of the mature fruit contains not less than seven parts of soluble solids to each 
part of acid calculated as citric acid without water of crystallisation. 

Orange (common, sweet, or round) is the sound, mature fruit of Citrus sinensis 
Osbeck. The juice of the mature fruit contains not less than eight parts of soluble 
solids to each part of acid calculated as citric acid without water of crystallisation. 

The foregoing definitions and standards are adopted as a guide for the officials 
ot this department in enforcing the Food and Drugs Act. 


« « « ^ « 
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ABSTRACTS OF PAPERS. PUBLISHED IN OTHER JOURNALS- 

FOOD AND DRUGS ANALYSIS. 

Estimation of Chlorine in Milk without Calcination. J. Werder. {Mitu 

Lebensm, Hyg.^ 1921, 12, 37-38; Chem Ahstr.^ 1921, 12, 1950.) —Fifty o.c. of the milk are 
boiled for thirty minutes with 25 o.c. of nitric acid (sp. gr. 1*15). After cooling, 
20 c.o. of silver nitrate solution are added, and the mixture heated on a water* 
bath for fifteen minutes and filtered. Any fat remaining in the filtrate is extracted 
with 20 0 . 0 . of ether, after which 2 c.c. of saturated ferric ammonium alum solution 
are added, and the excess of silver titrated with ammonium thiocyanate solution. 
The results quoted agree well with those obtained by the usual method. 

T. J. W. 

Calcium Content of White of Egrgr. H. Kreis and J. Studingrer. {Schweiz^ 

Apoth Zeit^ 1921, 69, 193-196; Chem. Abstr., 1921, 16, 2315.)— The statement of 
Rozsenyi’s (Ghem. Zeit., 1904, 620), that the amount of calcium oxide in the ash of 
the whites of eggs which had been kept twenty-four hours in lime water increased 
from 1*83 to 2*03 per cent., is Inconclusive, since the same amount may be present in 
untreated eggs. Should the yolk membrane break and the yolk (11*54 to 12*32 per 
cent. CaO in the ash) mix with the albumin higher results for the latter will 
naturally be obtained. The whites of eggs which had been kept for nineteen days in 
lime water yielded 0*8 per cent, of ash containing 1*18 per cent of calcium oxide. In 
another test the fresh eggs showed 0*75 per cent, of ash, with 2 64 per cent, of 
calcium oxide; after one month, 0*8 per cent. (2*04 per cent. CaO); three months, 
0*76 per cent. (1*44 per cent. CaO); and six months, 0*73 per cent. (CaO, 1*12 per 
cent.). The albumin of fresh eggs yielded ash containing 0*59 to 4*25 per cent, of 
calcium oxide; there was no absorption of calcium after they had been kept for 
months in lime water, and the specific gravity of the eggs was unaltered, but the yolk 
membrane was rapidly weakened. These results show that the amount of calcium 
in the ash of the albumin affords no proof of the preservation of the eggs in lime 
water. 

Caviare and Caviare Substitutes. P. Buttenberg. (Chem. Zait., 1921, 46» 
1025-1026.) —During and since the war a number of preparations of the roe of 
salmon, cod, sole, herring, and other sea fish, has been put upon the market as 
** caviare,” in place of the real (Bussian) article, composed of the eggs of the 
sturgeon preserved by freezing, salt, or boric acid. (In Bussia preservation other 
than by freezing or salting is forbidden.) The eggs of all the above fishes are 
distinguishable from those of the sturgeon by their smaller size; moreover^ those of 
the sturgeon are of a characteristic dark grey or silver grey colour. It is urged thai 
such substitutes should be compulsorily labelled with the name of the fish from 
which they have been prepared, and not described simply as caviare also,, that 
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artificial oolouriDg to imitate the true caviare colour ehould be forbidden. Artificial 
colouring can easily be detected by shaking the caviare with water and alcohol; 
artificial dyes colour the liquid. The condition of the sample is best determined by 
estimating the acidity and the ammonia liberated on distillation with magnesia. 
The dark-coloured fish roes often show an acidity of 17 to 19 mgrms. and an 
ammonia content of 190 mgrms. per kilo, but there are other preparations from 
which the ammonia has been almost completely removed by washing with water. 

H. E. C. 


Impurities of Cacao. E. Wilczek. (Schweiz. Apoth. Zeit., 1921, 69, 120-126; 
Chem. Ahstr.^ 1921, 16, 231S.)—An indication of the origin of cacao and of its value 
may be obtained from the nature of the impurities normally present. The impurities 
characteristic of samples from tropical America include: Cocos spec., Astrocaryum 
spec., Maximiliana spec., Euterpe oleacea^ Phytelephas macrocarpa, BeHholletia 
excelsa, Dipterix odorata, Vittelaria mammosay Mammea americana and Gupuassu. 
In the case of Cameroon cacao the following Impurities are distinctive of the origin: 
Elceis guinccnsis. Cocos nucifera, Amormm melaguetta and grandiflorumt Cola vera and 
acuminata, Arachis hypogcea, Voandzeia subterranea, Physosiigma cylindrosperma, 
Pentaclethra macrophylla, Monodoi'a myristica and angolensis, Xylopia spec., and 
Carapa procera. 

Estimation of Reducing Sugars in Lead-Preserved Sugar-Cane Juices. 
J. B. Harris. (/• htd. Eng. Chem., 1921, 13, 925-926.)—To obtain the correct 
quantity of reducing sugars in samples of sugar-cane juices which have been preserved 
with lead acetate it is necessary to remove the lead before the sample is filtered. 
Oxalic acid is the best substance to use for precipitating the lead; the usual neutral 
salts are unsuitable for the purpose, since their use causes the results for the reducing 
sugars to be too low. W. P. S. 

Methods for the Analysis of Artificial Honey. A. Behre. (Chem. Zeit., 
1921, 45,1002-1003.)—The methods for estimating the total dry matter, cane sugar 
and starch glucose in artificial honey, are reviewed. The refractometer affords the 
best method for estimating the total dry matter. The process of inversion gives rise 
to the formation of certain condensation products, which will reduce Fehling’s solu¬ 
tion and have a specific rotation similar to that of fructose, so that the determination 
of sucrose and dextrose by the Fehling-Allihn or Glerget processes and by the polari- 
meter generally gives too high results. For this reason the iodine process is to be 
preferred for accurate work; but the polarimeter answers satisfactorily for approxi¬ 
mate analysis, for which purpose the specific rotation of artificial honey should be 
taken as - 20^. Owing to errors in the sugar estimations, the determination of the 
so-called sugar-free dry matter is usually quite inaccurate, and, in the present state 
of knowledge, cannot be made accurate. The sugar-free dry matter sometimes con¬ 
tains Isevulinic acid and a little formic acid, and detracts from the food value of the 
honey. The iodimetric estimation of the sucrose is carried out as follows: Twenty 
0 . 0 . of a 1 per cent, solution of the honey are diluted to 60 c,c., and 3 c.c. of hydro- 
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ohloric aeid (sp. gr. 1*19) are added; the mixture is heated quickly in a water-bath 
to 69° C., kept at this temperature for five minutes, and then cooled ; phenolpbthaleln 
is added and 3S per cent, sodium hydroxide solution run in until the colour is pink. 
This colour is discharged with acid, 25 o.c. of iodine solution are added, 
then 29 o.e. of sodium hydroxide solution, and the mixture is allowed to stand 
for 20 minutes, after which time it is acidified with dilute sulphuric acid and titrated 
with ^ thiosulphate solution. The sucrose is measured by the difference in 
iodine value before and after inversion, as above (c/. Analyst, 1921, 368). 

H. B. 0. 


Artifleial “Honey.” A. Beythien. (Chem. Zeit., 1921,46,1026-1027.)—At a 
conference of chemists connected with the industry the following specifications were 
adopted: Artificial honey must possess good keeping qualities; it must not yield 
more than 3 per cent, of ash, must have a honey-like aroma, and may be coloured 
artificially. The acid used for the inversion must be technically pure, and contain 
no injurious substance; the free acidity left in the honey must not exceed 2 mgrm. 
equivalents per 100 grms. The total dry matter must be more than 78 per cent., and the 
content of uninverted cane sugar must be not more than 25 per cent. The addition 
of starch syrup and glucose is allowed to a total amount of 20 per cent, if both 
materials are of a quality specially fitted for human consumption. The produbt 
must give a strong reaction in Fiehe’s test (Analyst, 1909, 34 , 399; c/. 1908, 33 , 
397), and the addition of some natural honey as fiavouring is allowable. The package 
must be distinctly labelled “ artificial honey.” H. E. C. 

Grape-Seed Oil. F. Rabak. {J. Ind. Eng. Chem., 1921, 13 , 919-921.)—The 
variety of grapes grown for the manufacture of grape-juice in the United States is 
the well-known Concord grape; about 1,100 tons of grape-seeds are obtained 
annually, as a by-product, in the manufacture of the juice. The seeds yield about 
13 per cent, of oil, which may be used for edible purposes. The refined oil has a pale 
yellow colour, a pleasant odour and taste, and the following physical and chemical 
characteristics: Sp. gr. at 25° 0., 0’9204; solidifying point, - 22® to - 24° C.; acid 
value, 0‘74; saponification value, 192*2; and iodine value, 135*8. These results 
differ in many respects from those recorded in literature for other grape-seed oils. 
The composition of the oil is (approximately): Linolin, 53*6; olein, 35*9; palmitin, 
5*2; stearin, 2*2; and unsaponifiable matter, 1*6 per cent. W. F. S. 

Glycerides of Goose-Fat. A. Bomer. (Ckem. Zeit., 1921, 46 , 1026.)—Goose- 
fat contains the glycerides of palmitic, stearic, and oleic acids, and not those of 
margaric acid, as is stated by Elimont and Mayer (c/. Analyst, 1915, 40 , 349). Solid 
glycerides are present in small quantity as palmitocUstearin and dipalmitostearin • 
liquid glycerides preponderate as triolein and palmitodiolein, together with some 
stearodiotein. H. B. 0. 
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Detection of Saccharin in Wine. W. Fresenlus and L. Griinhut. {JSeiuch, 
anal. Chern,, 1921, 60i 353-359.)—The wine (500 c.o.) is evaporated to a small vdiume 
to remove the alcohol, and the residue dilated to 450 o.o. with water, acidified with 
6 C.O. of dilute sulphuric acid (sp. gr. 1*11), and then extracted successively with 
60 0 . 0 . and two portions of 25 c.o. of ether. After removal of the ether, the wine is 
evaporated to 200 c.c., cooled, and shaken out three times with 200 .c.c. of ether. 
The bulk of the mixed ether extractions is then distilled, and the last portion 
thereof evaporated in a porcelain dish. The residue is taken up with 50 o,c. of water 
and the mixture evaporated to dryness, this process being repeated; the residue is 
then dissolved in 5 c.c. of ^ sodium hydroxide solution, the solution heated on the 
water-bath, and 5 per cent, potassium permanganate solution added in small quantities 
until the pink colour persists for one minute. The liquid is now acidified, and more 
permanganate added, if necessary, to retain the pink colour for a minute; a dilute 
solution of sulphur dioxide is next added in quantity just sufficient to decompose the 
excess of permanganate and dissolve any mpuganic oxide which may have separated 
out. The clear liquid is extracted three times with an equal volume of ether; the 
ether is distilled ofi, and the last portion evaporated at a low temperature in the 
presence of 1 c.c, of water. After complete removal of the ether, and cooling, a sweet 
taste indicates the presence of saccharin, which may be confirmed by evaporating the 
residue in a silver crucible and fusing it for half an hour at 250^ C. with 0*5 grm. of 
sodium hydroxide. The fused mass is dissolved in water, the solution acidified with 
dilute sulphuric acid and extracted with ether, and the ether extract evaporated and 
tested for salicylic acid with ferric chloride. A violet coloration confirms the presence 
of saccharin. H. E. C. 

Estimation of Camphor in Camphorated Oils. D. A. Wallace and S. B. 
Plummer. {Amer. J. Pharm,, 1921, 93, 600-604.)—The results of experiments 
described show that the camphor present may be estimated from the loss on heating 
6 grms. of camphorated oil at 120® C. for five hours for cotton-seed oil; four hours 
for olive and arachis oils ; and three hours for sesame oil; and allowing for the loss 
or gain in weight on 4 grms. of the oil without camphor by adding or subtracting for 
the respective oils, -h 0*0142, -h 0*0138, 4-0*0108, —0*0010. For example, 5 grms. of 
cotton-seed oil containing 20 per cent, of camphor lost 0*9855 grm. in five hours, 
whilst 4 grms. of the oil alone gained 0*0142 grm.; the camphor present would there¬ 
fore be 0*9855 4-0 0142 = 0*9997 grm. The saponification values of the oils were but 
little affected by heating at 120® C., but the iodine values were lowered and the 
refractive indices raised. In the second method examined the camphor was 
estimated polarimetrically at 20® C. in a half-shadow single-wedge compensating 
saccharimeter, a 200 mm. tube being used, and a 2 cm. cell of 10 per cent, dichromate 
solution interposed between the light and illuminating lens in order to compensate 
for difference in colours of the field. The calculated angular rotation for a 200 mm. 
tube was found to be 0*98 to 0*99 for each per cent, of camphor in the case of 
solutions of standard pharmacopoeial strength; the oils alone showed slight optical 
activity, e.gr.; Cotton-seed oil, -0*46®V; arachis oil, -0*1® V; olive oil, 4-0*2® V; 
and sesam^ oil, 4-2*85® V. R. G. P. 
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New Test for Formaldehyde with Resoreinol and Sulphurie Acid 
R. Cohn. {Chem. Zeit^ 1921, 45, 997-998.)— The colour reactions of oxalic, formic, 
and tartaric acids, with resorcinol and sulphuric acid (cf. AnaiiTST, 1921, 296), are 
not sufficiently sensitive for the detection of these acids in preserved foodstuffs, 
though the reactions are not affected by acetic, lactic, succinic, citric, malic, and 
benzoic acids. The following test is given for formaldehyde: Two c«o. of a 1 per cent, 
aqueous solution of resorcinol are mixed with 2 c.c. of the liquid to be tested, and a 
layer of concentrated sulphuric acid is run underneath. A white floooulent precipi¬ 
tate, which gradually diffuses upwards, forms at the zone of contact, and under it is 
formed a violet-red ring. Oxalic and formic acids do not interfere, and give respec¬ 
tively a blue and orange ring, and if the sulphuric acid underneath is gently warmed 
a deep red colour is produced by tartaric acid, while the formalin white ring is not 
affected. The test is more sensitive than any previously described, and will detect 
005 mgrm. of formaldehyde. The white ffocculent ring is characteristic of alde¬ 
hydes : formaldehyde gives a violet ring underneath, benzaldehyde gives a yellow 
ring, acetaldehyde a deep green, hexamine a greenish-brown, and furfuraldehyde 
gives a dark violet ring with a yellow layer below it. H. E. C. 

Decomposition of Atropine. D. B. Dolt. {Pharm. 1921, 107, 286-287.)— 
In the B.P. method of estimating alkaloids in belladonna extract, the final extrac¬ 
tion with chloroform is made in presence of ammonia. Should only a slight excess 
of ammonia be added and the extraction be carried out at once, there will only be a 
slight loss of alkaloids, but if the solution be allowed to stand for some hours in 
contact with ammonia or sodium carbonate a large proportion of the alkaloids will 
be decomposed. For example, an extract of belladonna was diluted, acidified, and 
extracted with chloroform as the B.P. directs, and the acid aqueous portion divided 
into three parts, which were left for sixteen hours, one without addition, one with 
excess of sodium bicarbonate, and one with excess of ammonia. The amounts of 
alkaloids found in the three portions were 1*03, 0*91, and 0*52 per cent, respectively. 
Analogous results were obtained with solutions of pure atropine sulphate. 

Salicin Content of British Columbian Willows and Poplars. R. H. Clark 
and K. B. Gillie. (Amer, J, Pharm,, 1921, 93, 618-620.)—The salicin content of the 
barks of a number of species of Salix and of Populus was estimated by a modification 
of the usual method of hydrolysis with emulsin. The following average amounts 
were found in the spring and autumn respectively: Salix Nuttallii, 3*90, 4*49; S, 
Hookeriana, 0*81, 5*09; S, sitchensis, 2*80, 7*38; S. lasiandra, 2*50, 2*51; 8 . purpurea, 
3*83 (autumn); Populus trichocarpa, 0*96, 3*86; and P. tremuloides, 3*77, 2*45. per 
cent. B. G. P. 

BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Occurrence of Quercetin in Brown-Husked Maize. C. E. Sando and H. H. 
Bartlett. (J- Agric. Besearch, 1921, 22, 14.)—The husks of a brown-husked type of 
maize contain free quercetin and a gluooside which, on hydrolysis, yields quercetin 
and dextrose. Both compounds are lemon-yellow in colour. 
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Chemical Study of Certain Pacific Coast Fishes. D. B. Dill. (/. Bioh 
Chem,, 1921, 48, 73 82.)—Analysis of the edible portion of twenty>one samples of the 
California maokerel {Scomber japonica) gave the following results: Total solids, 
24 62 to 38*80; ether extract, 0*63 to 18*12; ash, 1*24 to 1*50; and nitrogen, 3*16 
to 3*77 per cent. Large mackerel were usually fatter than small mackerel of the 
same school. Analysis of other species of mackerel-like fish are also given. The 
variations in the composition of mackerel during one season were not parallel to 
those of another season. With some exceptions, the fish showed an increasing fat 
content through the summer and early autumn. 

Chemical Study of the California Sardine (Sardinia cserulea). D. B. 
Dill. (J. Biol. Chem.f 1921, 48, 93-103.)—Tables are given showing for the different 
months of the year the average composition of the edible portions of Californian 
sardines of different sizes, namely : (1) “ Quarters,*’ weighing 15 to 40 grms. each ; 
(2) halves,” 48 to 70 grms.; (3) “small ovals,” 80 to 120 grms.; and (4) “large 
ovals,” 140 to 260 grms. For class (4) the percentage competition varies between the 
limits : Solids, 21*08 to 40*30; ether extract, 0*75 to 21*38 ; total nitrogen, 2*79 
to 3*38. In three samples the percentages of glycogen were 0*50, 0*17, and 0*22 in 
the edible portion. The conclusions drawn from the results obtained are as follows: 
Individual sardines of the same size and from the same school vary greatly in com¬ 
position; the fat content is at a maximum in the summer months with small 
sardines, and usually increases with the size of the fish; with large sardines the fat 
drops from a maximum in December or earlier to a minimum in May; there is no 
evidence that the growth of the reproductive organs draws largely on the reserve 
store of fat; any dependence of the percentage of fat in the sardine on the sea tem¬ 
perature is a remote one. T. H. P. 

Preservation of Fish •Frozen in Chilled Brine. Penetration of Salt. 
L. H. Almy and E. Field. (/. Ind. E7tg. Ghem., 1921, 13, 927-930.)—When fish 
(herrings, flounders, whiting, etc.) were frozen by immersion in chilled brine, the 
outer muscular layer, one-eighth inch in depth, absorbed from 0*32 to 6*22 per cent, 
of salt, calculated on the dry substance. The absorption of the salt was not affected 
by the concentration of the brine, or by slight alterations in the temperature of the 
latter. The greater part of the salt was absorbed during the first thirty minutes of 
the immersion period (two hours); when the fish was cooled to about 0® C. before 
immersion, the amount of salt absorbed increased considerably. W. P. S. 

Digrestibility of Some Hydrog^enated Oils. A. D. Holmes and H. J. 
Deuel. {Amer. J. Physiol., 1921, 54, 479-488; Chem. Ahstr., 1921, 15, 2113.)—The 
digestibility coefficients for man of oils hydrogenated to different degrees of hardness 
were determined with the following results: Cotton-seed oil hydrogenated to melt 
at 35% 38*6% and 46“ 0., showed digestibility coeflBcients of 96*8, 95*5, and 94*9 per 
cent, respectively. In the case of .hydrogenated arachis oil, melting at 37% 39“, 43“, 
60% and 52*4“ C., the respective digestibility coefficients were 98*1, 95*9, 96*6, 92*0, 
and 79*0 per cent. Hardened maize oil, melting at 33“, 43“, and 50“ 0., showed co¬ 
efficients of 94*7, 95*4, and 88*5 per cent, respectively. 
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Elimination of Proteins in Covir and Ox Serum, Colostrum, and Milk 
by Racemisation* H. E. Woodman. (Biochem. 1921, ifi, 187-201.)—Tho 
identity or non-identity of proteins was determined by the following method; The 
tbtal globulin was removed by half-saturation of the neutral solution with ammonium 
sulphate, the pseudoglobulin and euglobulin being then separated by dialysis. The 
albumin in the filtrate from the total globulin was precipitated by the addition of 
the necessary amount of ^ sulphuric acid and an equal volume of saturated ammonium 
sulphate solution, and the precipitate was freed from ammonium sulphate by dialysis. 
The proteins were finely ground and dried for several days in vacuo over calcium 
chloride, after which 1 grm. of the dry material was transferred to a 50 c.c. flask con¬ 
taining a little water, gently shaken to dissolve or keep the protein in suspension, and 
26 0 . 0 . of JV-sodium hydroxide solution, free from carbonate, were run in. The flask was 
filled almost to the mark with water, and placed in an incubator at 37^ G., and, on 
reaching that temperaturci the liquid was made up to the mark, mixed, and filtered 
into a small stoppered flask, which was kept in the incubator. The optical rotation 
was read in a 100 mm. tube at intervals during about three hundred hours, the reading 
being then practically constant. A ourve was plotted from the results, the abscissae 
representing the number of hours and the ordinates the values of [a]p obtained. Each 
protein showed a distinctive curve, giving the same initial and final rotations end 
the same rate of diminution throughout. Further, the same optical behaviour was 
observed when the proportions of alkali and protein were varied. The results show 
that euglobulin and pseudoglobulin are identical, whether derived from serum or 
colostrum; the albumin of milk is identical with that of colostrum; lactalbumin and 
serum albumin are distinct proteins; pseudoglobulin, whether coagulated or not, 
yields the same results; and globulin is a definite compound, the composition of 
which is unaffected by different methods of preparation. T. J. W. 

Substances Precipitated by Mercuric SulphalTe from Hydrolysed Casein- 
ogen and the Isolation of Tryptophane. H. Onslow. {Biochem. J., 1921^ 
15, 392-399.)—The following substances were isolated from the products of the 
hydrolysis of oaseinogen with baryta by means of precipitation with mercuric 
sulphate, decomposition of the precipitate with hydrogen sulphide, further digestion 
with trypsin and erepsin, and reprecipitation of the products: Tyrosine, leucine, 
cystine, and other mono-amino acids, glutamic and aspartic acids, histidine and 
proline, but neither lysine nor arginine. Since some tyrosine remains combined 
after drastic acid hydrolysis of caseinogen, this amino-acid is not separated quanti¬ 
tatively early in digestion. By the following method a yield of 1*3 to 1*7 per cent, 
of tryptophane may be obtained without difficulty: One kilo of caseinogen is added 
gradually, with continual stirring, to a solution of 136 grms. of crystallised sodium 
acetate in 10 litres of tap-water. Strong sodium hydroxide solution is introduced 
until the suspension is alkaline to cresol red and acid to phenolphthalein, when the 
Ph value will be about 8*1. From 15 to 20 grms. of trypsin, 20 grms. of sodiumt 
fluoride, and 60 c.c. of toluene are then added, the mixture poured into large bpttles, 
and placed in an incubator at a minimum temperature of 38^ C. If, after three or 
four days, crystals of tyrosine have not formed on the sides of the bottles, more 
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«nzyme is added, and the bottles returned to the incubator. On completion of 
digestion the mixture is filtered, after the addition of kieselguhr, and 13 e.c. of ice- 
cold 50 per cent, sulphuric acid are added to each 87 c.c. of the filtrate, followed by 
120 to 150 c.e. of the mercuric sulphate reagent to every litre. The mixture is left 
overnight and then filtered, and the residue washed with 7 per cent, sulphuric acid 
until it gives a negative result with Millon’s reagent. Finally, it is washed with 
water, then suspended in a litre of water, treated with hot 40 per Oent. baryta 
solution until alkaline, and decomposed with hydrogen sulphide. The liquid is 
filtered, heated under reduced pressure to remove hydrogen sulphide, and treated 
with either baryta or sulphuric acid to adjust the P„ value to 8*1, when trypsin is 
again added and the digestion repeated during five to seven days. The resulting 
liquid is rendered neutral to litmus and concentrated under reduced pressure to 
about 170 c.c. The solution obtained is warmed to 70® 0. and extracted with 10 to 
15 portions of pure butyl alcohol, which is subsequently distilled under reduced 
pressure until tryptophane crystallises. After separation of the deposit, a second 
and third crop of crystals may be obtained by further concentration, until fhe solid 
is precipitated in a gummy condition. A yield of 10 to 15 grms. of tryptophane 
should be obtained, and it may be purified by boiling it with 60 per cent, alcohol 
and a little charcoal and recrystallising it. The gummy precipitate, which also 
contains tryptophane, may be added to a subsequent preparation before precipitation 
with mercuric sulphate, T. J. W. 

Action of Alkalis and of Pectase upon Pectin. P. Tutin. {Biochem. 
1921, 16, 494-497.)—Pectins prepared from apple pomace, carrots, turnips, and 
mangold wurzels, when purified, were immediately neutralised by 1-05 per cent, of 
their weight of sodium hydroxide, but after standing in the cold for half an hour in 
presence of excess of alkali it was found that they had taken up 12-35 per oent. of 
their weight of sodium hydroxide, this figure not being increased by prolonged 
standing. Addition of excess of acid produced a precipitate of pectic acid. In the 
same experiment repeated at 80® C. there was much decomposition, but there was 
no definite end point or precipitate of pectic acid. Where the cold mixture obtained 
in the first experiment was slightly acidified and fractionally distilled, acetone and 
methyl alcohol, in the respective proportion of 1 and 2, were the only products 
obtained. On treating a solution of pectin overnight with calcium carbonate and 
pectase (obtained by grinding clover with water), and subsequently distilling the 
liquid, acetone and methyl alcohol were obtained in the same proportion as by the 
action of alkali. The residue consisted of a gelatinous mass of calcium pectate. 
These results indicate that pectin probably consists of the dimethyl-isopropenyl ester 
of pectic acid. T; J. W. 

Supposed ImpoFtaiuiM of ViUmiiis iu Ppomotiug Baeterial Growth. 
J. W. HeLeod and G. A. Wyon. (/. Path. Boot, 1921, 24, 205-210; Chem. Abstr., 
1921, 16, 2291.)—Experiments were made with the object of utilising bacterial growth 
as an index of the presence of vitamins. The most striking results were obtained 
with a kidney extract, minute quantities of which had a stimulating action. The 
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growth-promoting power of fresh blood or serum did not show any definite relation* 
ship to the known vitamin content, whilst, on the other hand, oharooal, which is 
devoid of vitamins, had a stimulative effect. The growth-promoting power of a serum 
was partially destroyed by heat for the pneumococcus, but not for the meningococcus. 

Seed of the Georgia Velvet Bean. B. Sure and J. W. Read. J. Agric, 
Research, 1921, 22, 5-16.)—The Georgia velvet bean, Stizohhium deeringiantm, is 
being cultivated in increasing quantities in the United States, and is usually ground 
up, either with or without the pods, for winter fodder. Experiments upon rats 
have shown that the bean is injurious if used to the extent of 40 per cent, of the 
ration. The injurious action is to a large extent eliminated by heating the seed for 
an hour in an autoclave, and up to 60 per cent, may then be used in the ration. 
Unlike most seeds hitherto studied, this bean is very abundant in the fat-soluble 
vitamin, which is not destroyed after the seed has been heated for an hour under a 
pressure of 15 lbs. The water-soluble vitamin, however, is of low concentration in 
the hulled seed. Two globulins and an albumin (low in histidin) have been 
isolated from the bean, but both the proteins and the salts in the seed are 
of a deficient character for growth. 

Factors Influencing the Value of Milk and Butter as Sources of 
Vitamin A. J. C. Drummond, K. H. Coward and A. F. Watson. {Biochem. 

J., 1921, 16, 540-562.)—Rats whose growth had been inhibited by feeding them upon 
a diet deficient in vitamin A were supplied daily with 2 c.c. of milk or 0*2 grm. of 
butter, and, after this had been completely consumed, the ration of basal food 
mixture was supplied. Other groups of the animals were furnished with different 
quantities of milk and butter until a satisfactory rate of growth was obtained. The 
following deductions were made from an extensive series of experimental results: 
The vitamin content of butter is diminished if the food of the animal from which it 
is derived is deficient in vitamins. The milk obtained from different breeds of grass- 
fed cows varies, and there is frequently correlation between the amount of pigment 
stored in the body fat of the animal and the vitamin content of the milk. Colostrum 
possesses a higher proportion of vitamin than the later milk, an observation which 
should be of service in practical nutrition. Butter shows from one-third to one-half 
the vitamin activity of the milk from which it was derived. The loss is partly due 
to mechanical separation, and partly due to destruction. Storage of butter and the 
development of rancidity cause no diminution in the vitamin content, if oxidation, as 
indicated by bleaching of the natural pigment, is not allowed to occur. Renovation 
of rancid butter by blowing air through the melted material causes a rapid decrease 
in the vitamin content. T. J. W. 

Differential Dialysis of Vitamins. S. S. Zilva and M. Hiura. {Biochem, /., 
1921, 16, 422-426.)—Collodion thimbles of varying degrees of permeability were pre¬ 
pared by immersing them in different concentrations of alcohol for twenty-four hours. 
Their relative permeability was ascertained by suspending them in running water, intro¬ 
ducing various salt and dye solutions, and observing the time and degree of diffusion. 
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Yeast autolysed at 37^ C. was used as the source of the antineuritic vitamiu B, whilst 
the antiscorbutic vitamin C was derived from lemon juice neutraJised by the addition 
of excess of calcium carbonate. The vitamin-containing solutions were dialysed in 
thimbles of different permeability, and then tested on rats and guinea pigs, which 
were fed on a basal diet free from the vitamin under examination. It was found 
that neither of the vitamins tested would pass through thimbles treated with 90 per 
cent, alcohol, but completely diffused through one treated with 95 per cent, alcohol 
in four days. These results agree with those obtained when dialysing solutions of 
methylene blue, neutral red, and safranine, and the deduction is drawn that these 
vitamins may be of a semi-colloid nature, but there is no evidence to show whether 
the molecules are simple or associated. T. J. W. 

The ‘‘ Bachman Test ” for Water-Soluble Vitamin B. W. H. Eddy and 
H. C. Stevenson. {Proc. Soc. Expt. Biol Med., 1919, 17, 52-56; Oiem. Ahetr., 1921, 
11, 1745.)—Yeast cells are sown in Nageli’s solution contained in fermentation 
tubes, and incubated to induce gas formatior. This solution consists of 10 grms. of 
dextrose, 1 grm. of ammonium nitrate, 0*05 grra. of calcium phosphate, 0*5 grm. of 
potassium hydrogen phosphate, and 0*25 grm. of magnesium sulphate in 100 c.c. 
of water. Gas evolution proceeds very slowly, or not at all, but on the addition of 
extracts containing vitamin B the production of gas is accelerated. The authors 
have coohrmed these results, and have found that extracts of navy beans, starch, 
alfalfa, protozoa food mixtures, protein-free milk, human milk, whole milk, and milk 
containing small amounts of sodium hydroxide, stimulate gas production in different 
degrees. It is suggested that both the detection of vitamin B and estimation of the 
vitamin content may be satisfactorily achieved by further standardisation of the test. 

T. J. W. 


Colopimetric Estimation of Carnosine. W. M. Clifford. {Biodiem. 
1921,15, 400-406.)—The precautions emphasised by Koessler and Hanke {J. Biol. 
Chem., 1919, 39, 497) with regard to mixing the solutions in the colorimeter cup are 
unnecessary. Since the colour developed is not proportional to the amount of 
carnosine present there is no linear relation between the two. The following modifica¬ 
tion of those authors’ method is recommended: A weighed quantity of the finely 
minced tissue is extracted for one hour with a known volume of water at 90® C. The 
liquid is then filtered, and the residue squeezed out; from 2 to 10 c.c. of 20 per cent, 
metaphosphoric acid are added to the extract, and the mixture allowed to stand for 
two to twenty-four hours. After filtration, a definite volume is transferred to a 
graduated flask, rendered neutral to litmus by the addition of 10 per cent, sodium 
hydroxide solution, and diluted to a known volume with distilled water. Ten c.c. of 
1*1 per cent, sodium carbonate solution are diluted with 2 x c.c. of water, and 4 c.c. 
of Koessler and Hanke’s diazobenzenesulphanilic acid reagent added. Exactly one 
minute later x c.c. of the extract are added, and the solution is transferred to one of 
the colorimeter cups adjusted to a thickness of 20 mm. On the solution developing 
its maximum colour intensity, which occurs about five minutes after mixing, it is 
compared with the Congo-red methyl orange standard employed by the previous 
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mtkors. Tfae estdmation is repeated until 20 mm. of the unknown solution matches 
90 mm. of the standard, when the yolume of extract taken contains 0*1 mgrm. of 
earnosine. Parallel estimationB agree within 0^05 mm. of the colorimeter scale. 

T. J. W. 

Sethods for the Estimation of Cholesterol and Allied Substances. J* A« 
Gardner and H. Williams. [Biochem. J., 1921, 15, S63-375.)-—In the application of 
Windaus’s method (Akaltst, 1910, 256) it is necessary, in order to obtain accurate 

results, to add from 1*6 to 2*5 per cent, excess of digitonin, and to make allowance 
for the solubility of the digitonides in alcohol. Thus the solubility of the cholesterol 
compound in 95 per cent, alcohol is 0*014 and 0*16 per cent, at 18^ and 72^ C. 
respectively. Coprosterol digitonide is more soluble than other members of the 
group, 96 per cent, alcohol dissolving 0*143, 0*24, and 0*83 per cent, at 10^, 15^, and 
78® C. respectively. A very slight error is introduced by the washing with ether or 
petroleum spirit, but is in most cases negligible. Investigation of the colorimetric 
method, in which acetic anhydride and sulphuric acid are used, showed that the 
same volume of acid should be used throughout a series of estimations, approximately 
the same temperature should be maintained, and that varying amounts of acetic 
anhydride had little effect upon the result when this substance was in large excess. 
The digitonin method yields accurate results with ether extracts of tissues and with 
animal fluids, whilst the colorimetric method (which is applicable to smaller quanti> 
ties) is satisfactory with serum and blood, but is more or less unreliable with tissue 
extracts, owing to variation in the colours obtained. T. J. W. 

Source of Error in the Colorimetric Estimation of Cholesterol in Tissue 
Fats. J. A. Gardner and F. W. Fox. {Biochem. 1921, 16, 376-37a)-~Ether 
extracted from alcoholic potassium hydroxide solutions, which had been heated and 
then diluted with water, a small amount of a resinous substance, which on solution 
in chloroform and the addition of acetic anhydride and sulphuric acid produced a 
brown Or red coloration, which on standing changed to a yellowieh^green tint. 
Similar results were obtained with the duty-free non-methylated alcohol, supplied 
to laboratories, when boiled with sodium hydroxide or heated in sealed tubes to 
110® 0., or in which sodium had been dissolved, but the brown coloration did not in 
all cases become green. Unsuccessful attempts were made to purify the alcohol by 
beating with sodium hydroxide and subsequent distillation and by other methods. 
The alcohol and ether used, when evi^K^rated to diryness without the addition of 
alkali did not give this reaction. Since the hydrolysis of fats for the estimation of 
sterols is effected by the use of alcoholic potassium hydroxide or sodium ethoxide 
solution, the coloration due to the above reaction is liable to vitiate results obtained 
when the acetic anhydride-snlphorio acid method is adopted. T. J. W. 

Estimation of Suffar In Normal Urine. S* R. Benedict and E. Osterberg* 

(J. Biol. Chem.y 1921^ 48, 51<57.)—The great labour involved in the mercuric nitrate 
method for estimating sugar in uiine («/. Biol. Chem.^ 1918, 34,196) is avoided by the 
following procedure: The urine is diluted to the sp. gr. 1*026 to 1*030, and 15 o.c. 
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mixed with about 1 grm. of bone blaok (see below) and the mixture occasionally shaken 
vigorously during five to ten minutes, and then filtered through a small dry filter. Such 
volume of the filtrate as contains about 0*001 grm. of sugar is measured into a large 
test-tube with a mark at 25 c.c., and water added, where necessary, to bring the volume 
to exactly 3 c.c. Exactly 1 c.c. of 0*6 per cent, picric acid solution (best prepared from 
dry picric acid) and 0*5 c.c. of 5 per cent, sodium hydroxide solution are added, and 
5 drops of 50 per cent, aqueous acetone (prepared fresh every day or two) are dropped 
directly into the liquid, not on to the side of the tube, and the tube shaken gently 
and immediately immersed in boiling water for twelve to fifteen minutes. Similar 
procedure is followed with 3 c.c. of pure dextrose solution containing 0*001 grm. of 
the sugar, the two tubes being heated simultaneously. Colorimetric comparison of 
tho two liquids is then made. When a 0*001 grm. standard is used, satisfactory 
results may be obtained with solutions containing between 0*00075 and 0*00175 grm. 
of sugar; if less than 0*0007 grm. of sugar is to be estimated it is preferable to use a 
standard solution containing 0*0005 grm. in 3 c.c., and to dilute in both cases to 12*5 
instead of 25 c.c. The bone black is prepared by boiling 250 grms. of the ordinary 
commercial product with about 1*5 litres of hydrochloric acid (1 vol. acid and 4 vols. 
water) for about thirty minutes, collecting it on a large Buchner funnel, washing it with 
hot water until the washings are neutral to litmus, drying, and powdering it. For 
clinical purposes the use of bone blaok may be omitted, the resultant figures being 
then about 0*03 to 0 04 per cent, too high. The new method yields results which are 
slightly lower than those given by the mercuric nitrate method. T. H. P. 

Rapid Method for the Estimation of Hippuric Acid in Urine. F. B. 
Kingrshury and W. W. Swanson. (/. BioL Chem., 1921, 48, 13-20.)—Fifty c.c. of 
the urine are boiled in a 500 to 800 c.c. Kjeldahl flask with 7*5 grms. of sodium 
hydroxide and 0*5 grm. of magnesium oxide, so that the volume is reduced to about 
25 c.c. in 30 minutes. To the boiling liquid 1 c.c. of 7 per cent, potassium perman¬ 
ganate solution (approximately saturated at room temperature) is added, any left on 
the neck being washed down with as little water as possible. The flask is twirled 
gently for a minute or two, cooled under the tap, and fitted with a fairly tight test- 
tube condenser, down the outside of which 30 c.c. of concentrated nitric acid are 
slowly poured. The mixture, which is cleared by the acid, is now gently boiled for 
thirty minutes, or, if a lighter extract easier to titrate is desired, for forty five 
minutes, with a good flow of water through the condenser, the flask being afterwards 
cooled under the tap, the condenser rinsed down with 25 c.c. of water to remove any 
benzoic acid sublimed on the bottom of the condenser, and the contents of the flask 
transferred to a 500 c.c. separating funnel containing 25 grms. of solid ammonium 
sulphate; the flask is rinsed with 20 c.c. of water into the funnel. When the 
ammonium sulphate is dissolved, the benzoic acid is extracted successively with 50, 
35, 25, and 25 c.c. portions of neutral, well-washed chloroform, the first two 
portions being used to rinse the Kjeldahl flask. The combined extracts are washed in 
a second separating funnel with 100 c.c. of a solution of 1 c.c. of concentrated hydro¬ 
chloric acid in 2 litres of saturated sodium chloride solution and drawn off through 
a dry filter-paper into a dry Erlenmeyer flask. The separating funnel from which 
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the extract has been drawn is rinsed with 20 o.c. of chloroform, this being transferred 
to a small beaker containing the wet filter-paper, which is then rinsed with the 
chloroform, the latter being poured through a dry filter into the Erlenmeyer flask con¬ 
taining the bulk of the extract. This is then titrated in presence of 4 drops of a 1 per 
cent solution of phenolphthalein in absolute alcohol, with ^ sodium ethoxide solution 
(c/. Folin and Flanders, J. BioL Chem.^ 1912,11, 257) until a faint but distinct pink 
coloration is obtained. When, as in the case of nephritic urine, protein is present, 
the urine is collected in about 15 c.c. of 2 per cent, nitric acid. Fifty c.c. of the urine, 
treated with 3 or 4 drops of 0*1 per cent, solution of methyl red in alcohol, are 
rendered just distinctly yellow by the addition of approximately iV^sodium hydroxide 
solution. The liquid is then boiled and, while boiling, is treated with sufiQcieut 
hydrochloric acid to give it the first definite red colour. This procedure removes the 
albumin almost quantitatively, so that the subsequent titration is not affected. The 
coagulum of albumin on the filter-paper is washed twice with 50 c.c. of boiling water, 
the combined filtrate and washings being rendered slightly alkaline to methyl red, 
and evaporated rapidly in an 800 c.c. Kjeldahl flask over a naked flame, any bump¬ 
ing or frothing being checked by adding a glass bead and a drop of capryl alcohol. 
By supporting the funnel in the neck of the flask by means of a slice of a large cork 
the filtration and evaporation may be effected simultaneously. When the volume of 
the liquid has been reduced to about 50 c.c., 7*5 grms. of sodium hydroxide and 0*5 
grm. of magnesium oxide are added and the procedure described above then followed. 
The method requires about two hours or, with albuminous urine, about three hours, 
and gives results agreeing well with those obtained by the longer Folin and Flanders’ 
method. T. H. P. 

Estimation of Creatinine in the Presence of Acetone and Diacetic Acid. 
N. F. Blau. (c7. Biol. Chem., 1921, 48, 105-118.)—Conflicting statements have been 
published regarding the effects of acetone and acetoaoetic acid on the colorimetric 
estimation of creatinine in urine by means of alkaline picrate. The author finds 
that the coloration obtained is lessened in intensity by acetone in large proportion, 
and that the upper limit of permissible acetone may be set at 0*5 per cent.; with no 
amount of acetone was deepening of the colour produced. In small proportions ethyl 
acetoacetate lessens, and in larger proportions enhances, the intensity of the colora¬ 
tion, the position of the line of demarcation being difQcult to establish. Acetoaoetic 
acid, even in small amount, has a marked influence on the result, and the following 
method has now been elaborated for the preliminary removal of this acid from urine. 
If the urine is alkaline, it is treated with concentrated hydrochloric acid until its 
reaction is that of weak organic acids—that is, red to litmus, but not blue to Congo- 
red. Ten c.c. of the urine and 5 volumes of methyl alcohol are introduced into a 
300 c.c. Erlenmeyer or round-bottomed flask containing a few glass beads, and the 
mixture slowly boiled over an asbestos mat until one to two minutes after the 
temperature has risen to 100^ C. (In this operation, which should occupy not less 
than fifteen minutes, the methyl alcohol may be distilled through a condenser, the 
recovered alcohol being readily purified by heating in a reflux apparatus with 
mercuric sulphate, filtering, and fractionally distilling the filtrate.) The flask is 
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thoroughly oooled in running water, its contents then being mixed with 15 o.c. of 
saturated picric acid solution and 5 o.c. of 10 per cent, sodium hydroxide solution, 
and, after the lapse of eight minutes, washed quantitatively into a 500 c«o. flask, 
■diluted to the mark, and the coloration read. This method is found to give accurate 
results. T. H. P. 


WATER ANALYSIS. 

Fluorescein as an Aid to Tracing* Underground Water. H. Stabler. 

{Eng, News-Becord, 1921, 86, 639-640; Chem, Abstr.^ 1921, 12, 1956.) — A solution 
of fluorescein containing 1 part in 40,000,000 is recognised by the naked eye, but 
practical experience has shown that the quantity used should be calculated to 
produce about 1 part in 10 , 000 , 000 . Successful use has been made of this method 
in tracing underground connections, detecting leakages in canals, etc. T. J. W. 

Estimation of Phosphates in Water. D. Florentin. {Ann, Chim. anal, 
1921, 3, 295-296.) —Denig^s’ test (Analyst, 1921, 24) for phosphates or arsenates is 
modified so as to furnish a colorimetric method for the estimation of phosphates in 
water: Ten c.c. of the water are treated with 3 to 4 drops of an acid solution of 
ammonium molybdate (100 c.c. of 10 per cent, ammonium molybdate, 300 c.c. of 
50 per cent, [by weight] sulphuric acid) and then with 1 to 4 drops of stannous 
chloride solution (0*1 grm. of tin per 10 c.c.). In the presence of phosphates a blue 
colour appears in a few seconds, becomes more intense, and is constant after ten 
minutes: 0*01 mgrm. P 3 O 5 per litre can thus be detected. The colour obtained is 
compared with those of standards prepared with known amounts of phosphate, but, 
as such standards are not stable, permanent standards prepared from indigo-carmine 
are convenient. Silicates also produce a blue coloration in this test, but as 0*1 grm. 
of sodium silicate per litre gave no appreciable colour, silicates likely to be present 
in water would have no serious influence. B. G. P. 


AGRICULTURAL ANALYSIS. 

Method of Measuring Soil Toxicity, Acidity, and Basicity. R. H. Carr. 
{J, Ind, Eng, Chem., 1921, 13, 931-933.)—In an acid soil a portion of the iron and 
aluminium is present in a readily soluble form, and can be extracted by salt solutions 
which are nearly neutral; if potassium thiocyanate be used, the coloured ferric thio¬ 
cyanate solution is decolorised by the addition of a base, the change occurring at a 
hydrogen ion concentration of P„»5*5. Fifty grms. of the soil are shaken in a stop¬ 
pered cylinder with 30 c.c. of a saturated solution of potassium thiocyanate in 
95 per cent, alcohol (adjusted to P„ 5*3). If the liquid is pink after the soil has 
settled, alcoholic potassium hydroxide solution is added until the pink coloration 
disappears. The mixture is then placed aside overnight and again titrated, if neces¬ 
sary. Each c.c. of ^ alkali solution used is equivalent to 200 lbs. of calcium car¬ 
bonate per acre. In cases where the pink colour does not appear when the soil is 
shaken with thiocyanate solution, the mixture is titrated with alcoholic hydro¬ 
chloric acid solution; the calcium carbonate equivalent is calculated from the 
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amount of acid used. The relative amount of aluminium in solution is indicated by 
the depth of the blue coloration obtained when the potassium thiocyanate extract of 
the soil is treated with a few drops of logwood tincture. Estimation of the quantity 
of soluble iron and aluminium compounds is helpful in pointing to a source of some 
of the plant disease troubles. W. P. S. 

ORGANIC ANALYSIS. 

Estimation of Alcohols and Phenols In Essential Oils by Esterification 
with Pyridine. H. W. van Urk. {Pharm. Weekblad, 1921, 58, 1265-1269.)— 
In the method of Verley and Bolsing (Analyst, 1902, 27,60) the alcohol is heated on 
the water-bath with excess of a solution of acetic anhydride in pyridine, water added 
to the cooled mixture, and the uncombined acetic acid titrated. A systematic 
examination of this method under varying conditions with santal wood, peppermint, 
and clove oils has shown that the results obtained by the addition of 60 o.c. of the 
reagent are higher than with the specified 25 c.c., although still too low. For 
example, the amount of menthol in a peppermint oil ranged from 34 *6 to 40*6 per 
cent.; that of santalol in santal-wood oil from 87*76 to 91 per cent. (92*3 by 
Thoms’ method); and that of eugenol in clove oil from 71*6 to 72*8 (74*8 per cent, 
by Thoms’ method). Hence the method is only suitable for the approximate 
analysis of the two latter oils, and is unsuitable for peppermint oil 

Estimation of Aceto-acetic Ester. H. Yanagrisawa and M. Kamio. 

(J. Pfcarw. Soc., Japan, 1921, 240-246 {Chem. Abstr., 1921,15, 2261.)-.Ten grms. of 
the sample are dissolved in 100 c.c. of dilute alcohol and 5 c.c. of the solution are 
treated with 50 c.c. of an aqueous solution of recrystallised sodium sulphite 
(25 grms. in 100 c.c.), and titrated with AT-sulphuric acid with phenolphthalein as 
indicator. A separate estimation of the free acid present is made by diluting 5 c.c. 
of the solution with 20 c.c. of water and titrating it with standard alkali, and also of 
the amount of standard sulphuric acid required to give an acid reaction with 50 c.c, 
of the sulphite solution, and corrections are applied to the results of the first titra¬ 
tion. The method, which is not applicable in the presence of any other aldehyde or 
ketone^ depends upon the fact that 3 mols. of aceto-acetic ester react with sodium 
sulphite, liberating 2 mols. of sodium hydroxide. 

Volumetric Estimation of Phenylhydrazine and its Application to the 
Estimation of Pentosans and Pentoses. A. R. Lingr and D. R. Nanji. 
(Biochem, /., 1921, 15, 466-468.)—The addition of four or more equivalents of 
iodine to one of phenylhydrazine produces iodobenzene, hydriodic acid and nitrogen. 
Upon this reaction the authors base the following method of estimating pentosans 
and pentoses. A known weight of the substance is distilled with 12 per cent, hydro¬ 
chloric acid until the distillate ceases to yield a pink colour with aniline acetate 
paper, when the whole distillate is diluted to 260 o.c. Twenty-five o.c. of this 
solution are titrated with 3-N sodium hydroxide solution in a 100 c.c. flask until 
neutral to methyl orange, an increase of temperature being avoided. The solution is 
slightly acidified with acetic acid, treated with 10 c.c. of an approximately 2 per cent. 
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aqueous solution of phenylhydrazine, diluted with water to reach the neck of the 
flaek» which is then closed with a cork and heated for 20 minutes at 60^ to 55^ C. 
On cooling, the solution is diluted to 100 c.c. and filtered through a hardened filter- 
paper. Ten c.c. of the filtrate are run into 10 c.c* of iodine solution, and the 
mixture diluted to about 100 c.c., and titrated with 3 ^^ sodium thiosulphate solution^ 
A similar estimation is made with the original phenylhydrazine solution, and the 
difference between the amounts of sodium thiosulphate required in the two estimations 
is equivalent to the furfural present. The results quoted for arabinose agree well 
with those given by the phloroglucinol method. Sulphuric acid cannot be used in 
place of hydrochloric acid for the furfural distillation; when an equivalent strength 
of the former was used and the distillation extended over eight hours, only 85 per cent, 
of the possible furfural was obtained. T. J. 

Action of Anhydrous Stannic Chloride on Petroleum and Petroleum 
Distillates. G. Torossian. (/. Ind. Eng. Chem., 1921,13,903-904.)—When anhydrous 
stannic chloride is added to crude petroleum or any of its distillates, a precipitate is 
formed immediately; the quantity, colour, and characteristics of the precipitate depend 
on the nature of the petroleum. The precipitate is separated readily by filtration, and, 
if an excess of stannic chloride has been used, the filtrate does not yield any further 
quantity of precipitate when more of the reagent is added. The stannic chloride 
reacts primarily with oxygenated bituminous substances, sulphur compounds, 
unsaturated organic acids and terpinenes present in crude petroleum. The treatment 
decreases the colour of the petroleum product, but a subsequent treatment with an 
alkali solution is required to remove acidity, since stannic chloride does not eliminate 
the napthenic acids completely. W. P, S. 

Effect of Variation in the Analytical Constants of Linseed Oil and Soya 
Bean Oil on the Estimation of these Oils by Means of the Hexabromide and 
Iodine Values. E. A. Tschudy. {J. Ind, Eng. Cliem., 1921, is, 941-943).—The 
hexabromide method gives results differing by -f- 7 to - 3 per cent, from the actual 
amount of linseed oil in mixtures of linseed oil and soya bean oil containing oils 
having the widest range of analytical constants, when average constants are used as 
a basis for the calculation; including the experimental error of the hexabromide 
method, the results obtained may differ by +13 to ~ 9 per cent, from the true figure; 
If the amount of linseed oil in such a mixture be calculated frpm the iodine value, 
the result may differ by +16 to -17 per cent, from the quantity actually present. 

W. P. S. 

Need of a New Table for Specific Gravity and Percentage of Glycerol. 
L* W. Bosart* {J. Ind, Eng, Chem.f 1921, 13, 944-945.)—Gerlach’s table, showing 
the percentage of glycerol corresponding with specific gravities at 15^ C. is the most 
accurate one yet published, and is trustworthy, especially at the higher concentra¬ 
tions; his table of specific gravities at 20 '’ C. is, however, inaccurate, and should be 
discarded. It is very desirable that new tables should be prepared, showing the 
specific gravities of glycerol solutions at 15*6'’ C. and 25'’ C.; until this is done the 
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following rule may be adopted: For 15^ C. use Gerlaoh’s table for that temperature; 
for 16 *51® C., deduct 0*0002 from the specific gravity shown in Gerlaoh’s table for 
16® C,, and for 26® 0. use Gerlach’s table for 20® 0, W. P. S. 

Rapid Method for the Estimation of Fermentation GlyceroL K. Fleischer* 

(Zeitsch. anal, Chem,^ 1921, 60) 330-338.)—The oxidation and the iodimetric methods 
being unsuitable for the estimation of the glycerol in the liquor from the sugar 
fermentation process of manufacture, the following rapid method of fractional distil¬ 
lation under reduced pressure has been perfected. A steam generator is connected, 
through a spiral copper superheater (with a thermometer) with a litre Classen fiask 
fitted with a dropping funnel; the flask stands in a hot-air bath, and its side tube is 
connected with a round-bottomed flask in a water-bath. Into the latter flask passes 
a capillary tube, through which tiny bubbles of air are slowly admitted, and with it 
is connected a reflux condenser in which circulates warm water from the water-bath. 
The top of the reflux condenser is connected with an ordinary cold water Liebig 
condenser, to the receiver of which is attached the vacuum pump. For the estimation, 
steam superheated to 150® C. is introduced, 100 c.c. of the liquor are slowly dropped 
in from the funnel, and the air-bath gradually heated to 250® C. The water-bath is 
maintained at 70® C., and the pressure at 15 to 20 mm. When all the glycerol has 
distilled into the round-bottomed flask the steam supply is cut off, and the flame 
removed from under the air-bath; then the temperature of the water-bath is raised 
to the boiling-point, and the circulating water in the reflux condenser is also heated 
nearly to 100® C. The estimation is completed when there is no further distillation 
of water from the glycerol in the round flask. The glycerol is then weighed and its 
density determined by means of a pyknometer, from which data the percentage in 
the liquor is calculated. There is a constant small error, which, for the apparatus 
described, was found to be 1 per cent.; this figure is therefore added to the quantity 
found by experiment, and the result so obtained is within about 1 per cent, of the 
truth. H. E. C. 

Colour Reaction of Glycine Anhydride and of its Dipeptide Compounds. 
T. Sasaki. (Biochem, Zeitsch. y 1921, 114, 63-66; Chem, Ahstr.y 1921, 12, 1914.)— 
These compounds yield red colorations with picric acid and sodium carbonate, similar 
to that produced by the Jaffe reaction for creatinine, but less intense. The reaction 
is not due to the presence of nitrogen in the molecule, since a similar coloration is 
produced by sugars. The author considers the active constituent to be a labile 
hydrogen atom, but is unable to decide upon which configuration of the molecule the 
colour development depends. T. J. W. 

Estimation of Sulphide, Sulphate, and Organic Sulphur in Coal. Alfred 
R. Powell. {Techn. Paper 254, U,S. Bureau of Mines, 1921, pp. 21.)—Test 
analyses carried out on various kinds of coals proved tuat Powell and Parr’s method 
(Bull, 111, Eng. Experimental Station, University of Illinois, 1919, 10-36) gives 
accurate results. The air-dried coal is crushed to pass a lOO-mesh screen. Sulphate 
sulphur grms. are digested at 60® C. for forty hours with 300 c.c. of 3 per cent. 
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hydrochloric acid, the filtered liquid boiled with a little bromine water and treated, 
with ammonia. The iron in the precipitate is estimated yolumetrically, and the 
sulphur trioxide in the filtrate as barium sulphate. Sulphide sulphur, —One grm. is. 
digested at ordinary temperature for twenty-four hours with 80 c.c. of nitric acid, 
(1 : 3 water; sp. gr. 1*12), with occasional stirring. The filtered liquid is evaporated to 
dryness with 2 c.c. of strong hydrochloric acid on a water-bath, the residue dissolved 
in dilute hydrochloric acid, and the solution poured into excess of hot dilute, 
ammonia solution. The iron in the precipitate and the sulphur trioxide in the 
filtrate are estimated as before. The amount of sulphur thus found, less that of the 
sulphate sulphur, gives the percentage of pyritic sulphur; similarly, the iron present 
in pyrites is found by subtracting the first from the second iron figure. The pyritic 
sulphur, as calculated from the iron figure, should agree closely with the percentage 
found by assay. It is even recommended, for commercial work, to calculate the. 
pyritic sulphur from the pyritic iron value, because the estimation is quicker and; 
more accurate, and dilute nitric acid will dissolve small amounts of organic sulphur 
from certain coals. Organic sulphur, —In 'commercial work this is taken as the 
difference between the total sulphur (estimated by Eschka’s method) and the sulphur 
present as sulphide and sulphate. The organic sulphur is present in two forms— 
viz., phenol-soluble and humus-sulphur. Phenol-soluble sulphur is estimated by. 
digesting 1 grm. of coal for twenty hours at 150° C., under a reflux condenser with 
25 c.c. of pure phenol, filtering while hot through a Gooch crucible, transferring the 
whole of the residue to the crucible with alcohol, and washing until the alcohol 
becomes colourless. The residue is washed with ether, dried in an oven, and ground 
up, together with the asbestos mat, with two parts of Eschka mixture; the mixture 
is ignited and the estimation finished as usual; the amount found, subtracted from 
the total sulphur, gives phenol-soluble sulphur. The total organic sulphur may be 
estimated directly by digesting the residue from the dilute nitric acid extraction, 
together with the filter-paper, with strong nitric acid on a water-bath until the acid 
has evaporated. With semi-bituminous coals, the acid treatment should be repeated 
several times. The dry residue is stirred up with 25 c.c. of strong ammonia and the 
liquid diluted and filtered. The filtrate is evaporated to dryness on a water-bath, 
and the residue ground up with Eschka mixture, etc., as usual. W. E. S. 

INORGANIC ANALYSIS. 

Methyl Orange as an Indicator in Presence of Indigo Carmine. F. 
Moerk. {Amer, J, Pharm,, 1921, 93, 675-679.)—A mixture of methyl orange and 
indigo carmine furnishes a more sensitive indication of the end point in many acid 
and alkali titrations than methyl orange alone, and particularly in the titration of 
yellow-coloured solutions (Luther, Chem. Zeit, 1907, 960). The author recommends 
the use of an indicator composed of methyl orange 1*0 grm., indigo carmine 
2'5-3*0 gnus., water 1 litre. Two portions of 0*2 c.c. of this solution are each 
diluted with 100 c.c. of water, and to the green or greenish-yellow solution sufficient 
^ acid is added to produce a “ neutral tint”—i.s., to discharge the yellow or green 
colour without producing a red or violet colour. One portion is reserved as a. 
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sjtandard, and the substance to be tested is added to the other portion, which will 
turn violet or purplish with acids, and yellow or green with alkalis; this liquid is then 
titrated with standard acid or alkali until the colour matches the standard 
^‘neulral tint.** E. G. P. 

Preparation of Standard Alkali Solutions Free from Carbonate. I. H. 
Solthoff. {Pharm, Weckblad, 1921, 68, 1413-1419.)—A simple method of preparing 
sodium hydrodde solutions free from carbonate has been based on the observations 
of Anselme (BtclL Soc, Ghim,, 1875, 24,192), that the solubility of calcium oxide in 
^ sodium hydroxide solution at 20^ C. is 20 mgrms. per litre, as compared with a 
solubility of 1,170 mgrms. in pure water. A litre of a 1*1 iV'-solution of commercial 
sodium hydroxide is shaken repeatedly with 50 o.c. of milk of lime, the mixture 
allowed to stand for at least a day, and the clear liquid drawn off, with precautions 
to prevent contact with atmospheric carbon dioxide. When diluted to strength 
the solution will contain, at most, 1 to 2 mgrms. of calcium per litre. 

Use of Sodium Persulphate in Analysis. L. Ddbourdeaux. {Bidl Sd. 
joharmaooLt 1921, 28, 145-165, 191-192; Chem, Ahstr.^ 1921, 16, 2047, 2260.)—Finely 
divided silver is converted by sodium persulphate in acid solution into a compound 
described as ** silver peroxide.** This compound is immediately reduced in the 
presence of oxidisable substances and is then reoxidised, and this transference of 
oxygen continues until the reaction is complete, this being indicated by a permanent 
brown coloration attributed to the silver peroxide. This latter compound, however, 
•continues its action so long as any sodium persulphate is present. The stability of 
the persulphate with respect to changes of temperature is greater in non-catalysed 
alkaline solutions than in the preceding case, and the reaction is complete when the 
solution is colourless; it then shows no charring on evaporation and calcination of 
the residue, and does not reduce potassium permanganate. The analysis of complex 
compounds not readily oxidisable by the usual means may be effected by successive 
oxidation in non-catalysed alkaline solution and in silver-catalysed acid solution. 
Sodium persulphate may be used for the estimation of carbon in the following classes 
of compounds: (1) Compounds— c.g.^ acetic or oxalic acids, which yield carbon 
dioxide when treated with the reagent in acid solution; (2) those which are com¬ 
pletely oxidised in an alkaline solution of the persulphate—e.^., cacodylic acid; 
(3) compounds soluble in water and acids, but which, on combustion, yield incom¬ 
pletely oxidised products-—c.^., lactic acid; (4) compounds yielding insoluble 
products-—acetyl-salicylic acid; and (5) compounds insoluble in acid, but 
soluble in alkaline solutions—c.^., terpin, camphoric acid, etc. 

Estimation of Minute Amounts of Bromine. E. Oppenheimer. (Arch. 
Exp. Path. Pharm.t 1921, 89, 17-28; Chem. Abstr., 1921, 15, 2045.)—A standardised 
•chlorine solution, prepaored from chloride of lime, is added in increasing quantities, in 
the presence of magenta and sulphuric acid, to the unknown solution and to 
eolations, containing definite amounts of bromine. Bromo-fuohsin is formed by the 
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liberated bromine, and the amount of the latter is estimated oolorimetrically by 
comparison of the changes of colour from violet and yellow. 

Estimation of Sulphur Dioxide and Trioxide in Sulphur Burner Oases. 
R. Dieckmann. {Papierfabr.^ 1921, 19, 285-287; Chem. Abstr,, 1921, 16, 2261).— 
The method depends upon the use of methyl orange and phenolphthalein as joint 
indicators. The gases are passed into an Orsat apparatus, and the first change 
of colour, from red to yellow, gives the volume of both sulphur dioxide and trioxide ; 
the passage of the gas is then continued until the sodium hydroxide is neutralised, 
and the difference between the two readings gives the amount of sulphur dioxide. 

Estimation of Nitrous Fumes in Air. J. Moir. (/. S, African Assoc. 
Anal Chem.^ 1921, 4, 3-7; Ghem. Abstr.^ 1921, 16, 2044.)—A new test for nitrites or 
nitrous acid is described, which is similar to that of Ilosvay, but in which j?-nitro- 
aniline and a-naphthol are used instead of sulphanilic acid and naphthylamine. Two 
solutions are required: (a) consists of a solution of 1*5 grms. of _p-nitroaniline in 
40 c.c. of hydrochloric acid, diluted to 500 c.c.; (b) contains 2 grms. a-naphthol, 
1*1 grm. of sodium hydroxide, and 10 grms. of sodium acetate per 500 c.c. The 
liquid to be tested for traces of nitrite is mixed with 1 to 10 c.c. of (a), heated 
to 50^ C. until diazotisation is complete, after which solution (5) is added in the same 
quantity as (a). In the presence of a nitrite an orange-red precipitate of j>nitro- 
benzeneazo-a-naphthol is quantitatively obtained. It is collected, after an hour, 
in a Gooch crucible, dried, and weighed, 293 parts being equivalent to 92 parts of 
NO 2 or 69 parts of NaNOj. The dyestuff dissolves in sodium hydroxide solution, 
producing an intense bluish-violet coloration, which may be used for a colorimetric 
estimation. Fuse Igniter Fu7nes. —According to the British Government require¬ 
ment the fumes from 100 grms. of fuse must not contain more than 0*5 grm. of 
nitrogen peroxide. To distinguish between this compound and nitrite in smoke use 
is made of the acidity of the former. The following methods have given satisfactory 
results: (1) The gas is kept in contact with neutral hydrogen peroxide solution for 
twenty-four hours, and the solution then titrated with sodium hydroxide solution, 
with methyl orange as indicator (NOg + HgOg == 2 HNO 3 ). ^ound as an 

empirical factor that 1 c.c. of the standard alkali = 0*0060 grm. NO^. ( 2 ) The fumes 
are treated with a solution of potassium iodide (1 grm. in 20 c.c.) for at least six 
hours with occasional shaking, during which the walls of the container should 
be thoroughly wetted, and the liberated iodine is titrated with thiosulphate solu¬ 
tion. One c.c. of the latter is equivalent to 0*0051 grm. of nitrogen peroxide, instead 
of the theoretical value. 

New Method for the Estimation of Arsenic. J. Cribier. (/. Pliarm. 
Ohim.y 1921, [vii], 24, 241-246.)—The yellow coloration produced by hydrogen 
arsenide on mercuric chloride paper is converted into deep brown when the 
paper is immersed in 10 per cent, potassium iodide solution, and after the paper 
has been washed and dried this coloration exhibits great stability towards light and 
moisture. The yellow or grey colorations produced by hydrogen sulphide, phosphide. 
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arsenide with mercuric chloride are also fixed by potaesium iodide, but the 
original colour is not changed. Farther, compounds capable of yielding hydrogen 
salp|iide or phosphide, when reduced by means of sine and sulphuric acid, may 
be instantly oxidised to sulphate or phosphate by a few drops of potassium perman¬ 
ganate solution, the excess of which may then be destroyed by addition of a trace of 
hydrogen peroxide. The mangwous sulphate in the solutiou is without infiueace, 
arsenic in any form being liberated as hydrogen arsenide. The apparatus used con¬ 
sists of an ordinary wide-mouthed 120 to 160 c.c. flask closed by a cork traversed by 
a glass tube, 6 to 5*5 mm. in bore, and drawn out at its lower end to a narrow orifice ; 
at 25 mm. from the bottom a hole about 3 mm. wide is bored in the wall of the tube 
to allow condensed liquid to drop. The tube is 30 cm. long, and in the upper part is 
a roll of ordinary filter-paper, 100 cm. in length, to retain moisture, and, 2 cm. above 
this, the band of mercuric chloride paper. The latter is prepared by immersing 
Whatman drawing paper for about ten minutes in 5 per cent, mercuric chloride solu¬ 
tion, drying it at the ordinary temperature, and storing it in the dark. With a band 
6 mm. in width and 12 to 15 cm. long, as much as 01 mgrm, of arsenic may be 
estimated. For comparison, bands corresponding with quantities of arsenic varying 
from 0*0001 to 0*1 mgrm. may be prepared. Eight grms. of zinc and 60 c.c. of 

1 : 6-BuIphuric acid are suitable quantities, and the total volume of the solution, 
after treatment with permanganate and hydrogen peroxide, is made up to 76 c.c. 

T. H. P. 

Detection and Estimation of Platinum in Ores. C. W. Davis. {Technical 
Paper 270, V.S. Bureau, of Mines, 1921, pp. 27.)—This publication is a compila¬ 
tion of published methods for determining platinum in low-grade and base-metal 
ores. Eegarding claims made from time to time that platinum occurs in some ores 
in such a form as to escape detection by fire assay, the opinion of a number of 
authorities is quoted, to the effect that such claims are groundless. W. E. S. 

Estimation of Small Quantities of Zinc. M. Bodansky. (/. Ind. Eng. 
Chem., 1921, 13, 696-697.)—A turbidimetrio method is described and recommended 
for the estimation of small quantities (less than 6 mgrms.) of zinc in foods, etc. A 
weighed quantity of the substance is treated with sulphuric acid and nitric acid» 
incinerated, the ash is extracted repeatedly with hot dilute hydrochloric acid, the 
solution is filtered, and evaporated to dryness; the residue obtained is dissolved in 

2 c.c. of concentrated hydrochloric acid and 50 c.c. of water, any copper present is 
precipitated as sulphide and removed by filtration, and the filtrate is boiled to expel 
hydrogen sulphide. After cooling, the solution is neutralised with ammonia, 10 c.c. 
of 50 per cent, citric acid solution are added, and the mixture is boiled; if calcium 
citrate does not separate, small quantities of calcium carbonate are added until a 
precipitate of about 1 grm. of calcium citrate has formed. Hydrogen sulphide is 
then passed into the mixture, and after several hours the precipitate is collected on 
a filter, washed with 2 per cent, ammonium thiocyanate solution, and dissolved in 
hot dilute hydrochloric acid. If the solution exhibits a red coloration due to the 
presence of ferric thiocyanate, the zinc must be reprecipitated; a turbidity due to 
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colloidal salphur may be dispelled by boiling the solution. The latter, or an aliquot 
portion of it, is then diluted in a Nessler cylinder to 45 o.e.; a series of standards is 
prepared in other cylinders, each containing a known amount of zinc and 3 c.^ of 
hydrochloric acid and diluted to 45 c.c. Five 0 . 0 . of 3*48 per cent, potassium ferro- 
cyanide solution are added to each cylinder, the contents mixed, and the turbidities 
compared. The formation of a precipitate of calcium citrate, either from calcium 
already present or from the added calcium carbonate, ensures the retention by filter- 
paper of all the zinc sulphide; otherwise only from 30 to 60 per cent, of the sulphide 
suspension is retained by filter-papers of good make. W. P. S. 

Cyanometric Assay of Nlekel. 6. H, Stanley. (J. S. African Assoc. Anal. 
Chem.f 1921, 10, 12; Ghem. Abstr,^ 1921, 15, 2048.)—When iron is precipitated with 
ammonia in the presence of nickel a certain amount of the latter is invariably carried 
down. This may be prevented by effecting the precipitation of the iron in presence 
of an excess of potassium cyanide, the resulting potassium nickel cyanide not being 
absorbed by the precipitate. Nickel in Steel. —x'wo grms. of the sample are dissolved 
in hydrochloric acid, and the solution oxidised with nitric acid, treated with 3 to 
4 c,o. [of dilute sulphuric acid and nearly neutralised with ammonia. A measured 
quantity of potassium cyanide solution is added, then, sufficient ammonia to preci¬ 
pitate the iron, and the liquid made up to 500 c.c., shaken, and filtered. A few drops 
of 10 per cent, potassium iodide solution are added to 50 or 100 c.c. of the filtrate, 
and the potassium cyanide present is titrated with standard silver nitrate solution. 

Estimation of Vanadium and Chromium in Ferrovanadium by Electro- 
metric Titration. 6. L. Kelley, J. A. Wiley, R. T. Bohn, and W. C. Wrigrht 

(J. Ind. Eng. Chem., 1921, 13, 939-941.)—The method depends on the oxidation of 
both vanadium and chromium by persulphate, and on the oxidation of vanadium, but 
not of chromium, by nitric acid. Three grms. of ferrovanadium are dissolved in 
75 c.c. of nitric acid (sp. gr. 1*13), 10 c.c. of hydrochloric acid (sp. gr. 1-20) and a 
few drops of hydrofluoric acid are added to obtain complete solution, and the solution 
is evaporated after the addition of 50 c.c. of sulphuric acid (sp. gr. 1*58}; the residual 
acid solution is diluted, filtered, and the filtrate made up to 1,000 c.c. One hundred 
c.c. of this solution are then treated with 25 c.c. of sulphuric acid (sp. gr. 1*58), 
175 c.c. of water are added, the mixture is boiled, and 20 c.c. of 10 per cent, 
ammonium persulphate solution, and 10 c.c. of 0*25 per cent, silver nitrate solution 
are added; if the ferrovanadium does not contain manganese, a small quantity of the 
latter may be added, as the persistence of the permanganate coloration is an indica¬ 
tion that sufficient persulphate has been used. The solution is then boiled for ten 
minutes, 5 c.c. of hydrochloric acid (1 : 3) are added, the boiling continued for a 
further five minutes, and the solution is treated with 25 c.c. of sulphuric acid, cooled 
to 5^ C., and titrated with standardised ferrous ammonium sulphate solution, the 
ond-point being determined electrometrically. This titration measures the chromium 
and vanadium together. Another portion of 100 c.c. of the original solution is treated 
with a few o.c. of ferrous sulphate solution, boiled for several minutes, 20 c.c. of 
eulphuric acid and 40 c.c. of nitric acid (sp. gr. 1*40) are added, together with suffi- 
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cient^ water to make the volume of the mixture up to 200 o.c., and the boiling is then 
oontinued at such a rate that the volume of the solution is reduced to 100 o.e. in one 
ho^xr. The solution is next diluted, cooled to 5° C., and titrated with ferrous 
ammonium sulphate solution. This titration gives the amount of vanadium present 
and the difference between the two titrations is a measure of the chromium. 

W. P. S. 

Volumetric Estimation of Ammonium Salts by Means of Formaldehyde* 
L M. Kolthofif. {Pharm. Weekhlad, 1921, 68, 1463-1469.)—The method devised by 
Gaillot for the estimation of ammonia in its salts is based on the reaction with 
formaldehyde—OHCOH-fNHg— + —and titration of the acid 

liberated from the salt. This gives results about 6 per cent, too low. In the 
method of van Bers (Ghem; Weekblad, 1917,14, 968), in which the ammonium salt 
is left for three to six hours in contact with excess of formaldehyde in an alkaline 
medium, and the excess of alkali titrated, the results are 0*25 to 0*5 per cent, too 
high. Contrary to the statement of van Bers, the titration can be accurately effected 
directly, with phenolphthalein as indicator, provided that a sufficient excess of 
formaldehyde be added and the mixture allowed to stand for a minute before the 
titration. In the case of pure ammonium salts, 25 c.c. of an approximately 0*1 mol. 
solution are treated with 5 c.c. of formaldehyde solution (which must be neutral to 
phenolphthsJein) and 2 to 3 drops of a 1 per cent, solution of phenolphthalein, and 
the mixture shaken, allowed to stand for one minute, and titrated with alkali, 

1 c.c. of which corresponds with 1*8 mgrm. of ammonium. The ammonium salt solu¬ 
tion should previously be rendered neutral to methyl red, which is the only indicator 
that should be used with the ammonium salts of strong acids. Pure ammonium 
salts of weak acids, such as ammonium acetate, react with methyl red in alkaline 
solution. In such cases the solution should be brought to the correct Ph value. 
Thus, in the case of an ammonium acetate solution with Ph = 7*0, the amount of free 
acid or free base can be calculated by titrating the liquid, in presence of neutral red, 
to a titration exponent Pir«7*0 (Kolthoff, Pharm. Weckhlad, 1920, 57). In the 
reciprocal method, in which formaldehyde is estimated by treatment with ammonia,, 
the excess of which is subsequently titrated, it is not possible to get a sharp end¬ 
point with any indicator. The best results are obtained by the use of an indicator, 
such as neutral red or phenolsulphophthalein, which changes colour at about Ph* 7*0. 

Volumetric Analysis of Mixtures of Permanganate, Dichromate, and 
Chromic Salts. N. G. Chatterji. {Chem. News, 1921, 123, 232-233.)—(a) Mixture- 
of permcmganate and dichromate, A portion of the solution is titrated with standard 
ferrous sulphate solution to a permanent pink end-point, thus giving the total iron 
equivalent. In another portion of the solution the permanganate is converted into 
insoluble hydrated manganese dioxide by adding a hot solution of manganese sulphate 
and zinc sulphate (or a soluble salt of magnesium, calcium, or strontium), the^ 
manganese dioxide is filtered off, and the dichromate in the filtrate is titrated with 
standard ferrous sulphate. The composition of mixtures of (b) diehromate and 
chromic salts and (c) permanganate and chromic salts may be determined by making. 
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u«e of the fact that chromic salts are converted into diohromate by oxidation in acid 
solution with hydrated manganese dioxide. The manganese dioxide is prepared by 
adding permanganate solution drop by drop in slight excess to a solution of manganese 
sulphate containing sodium nitrate; the precipitated manganese dioxide is filtered off, 
washed with hot water until free from electrolytes, and dried at 40^ to 45^ C. In 
the case of ( 6 ) dichromate originally present is estimated by titration with ferrous 
sulphate; the chromic salt present in another portion of the solution is then oxidised 
by boiling for a few minutes with manganese dioxide and dilute sulphuric acid, and, 
after filtration, the total dichromate is titrated. In the case of (c) the chromic salt 
is oxidised to dichromate by means of manganese dioxide, and the total oxidising 
value of the permanganate and dichromate determined by titration with standard 
ferrous sulphate; then, in another portion of the solution, the permanganate is 
converted into manganese dioxide (by treatment with manganese and zinc sulphates, 
as in (a)), and the chromic salt oxidised by means of manganese dioxide to dichromate 
and estimated by titration with standard ferrous sulphate. B. G. P. 


Rapid Method for the Estimation of Phosphoric Acid. H. Copaux. 
{Comptes rend,, 1921,173, 656-658.)—This method is based on the fact that when 
phosphoric acid, mixed with another acid, such as hydrochloric or sulphuric acid, 
is shaken with ether and an alkaline molybdate solution, the resulting phospho- 
molybdic acid combines with the ether and water to give a dense, yellow liquid 
immiscible with the mother-liquor. This liquid has the specific gravity 1*23 at 20® C. 
and varies slightly in percentage composition, three analyses giving the following 
limits: 1*66-1*84; PjO^ + MoOa, 43-56-44*18; 32*27-33*46 and 

H 2 O, 20*40-22*90; these results agree approximately with the formula, P 2 OS 
24 M 0 O 3 , SHgO + 96HjO + 37 ( 02115 ) 20 . The volume of the liquid formed by 0*001 
grm. of P 2 O 5 is calculated to be 0*05 c.c., but for practical purposes this is actually 
determined, as described below. The apparatus used consists of a glass bulb of 
60 c.c. capacity, with a short neck and flanged mouth and an extension below in the 
form of a tube which is 80 mm. long and 6 mm. in bore, and is graduated in tenths 
of a c.c. The reagents employed are: (1) A solution containing 200 grms. of H,SO| 
per litre ; ( 2 ) sodium molybdate solution prepared by dissolving 100 grms. of molybdic 
anhydride in a hot solution of 32 grms. of sodium carbonate in water and making up 
to 1 litre; (3) alcohol-free ether; (4) a standard solution of about 5 grms. of 
ammonium dihydrogen phosphate per litre, the strength of which should be estimated 
gravimetrically, since the percentage of phosphoric anhydride in the commercial salt 
is often below the theoretical value, 61*73. The liquids should be added in a certain 
order and should be intimately mixed at once: 10 c.c. of the standard solution, 
10 c.c. of the sulphuric acid, and sufficient ether to give a supernatant layer 3 to 
4 mm. deep, are introduced in order into the flask, which is closed by the thumb and 
shaken, five or six portions, making 15 c.c. in all, of the sodium molybdate solution 
being then added and the liquid mixed after each addition. An exactly identical 
mixture is placed in a second, similar flask and the two are centrifuged, a special 
frame being used to hold the flasks. The separation of the three phases is complete 
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after (me or two minutes, and the volume of the phosphomolybdio liquid is then read 
off and the number of mgrms. of oorreeponding with 1 division on the scale 
calculated. When a natural phosphate is to be analysed, 1 grm. of the substance is 
heated on a water-bath for ten to fifteen minutes with 8 to 4 c.c. of nitric acid and 
a little water. After evaporation to dryness, which may be dispensed with if accuracy 
is to be sacrificed to speed, the residue is diluted and the liquid filtered through a 
small pleated filter into a 100 c.c. flask, the filtrate and washings being made up to 
volume; 10 c.c. of this solution are then treated as described above. For various 
phosphates this method gave (1) 28*90, (2) 52-43, and (3) 27'76 per cent, of PgOg, the 
percentages obtained gravimetrically being (1) 28*91, (2) 62*52, and (3) 27*81 and 
27*93. Any citrates present must be destroyed before this method is applied. 

T. H. P. 

New Method for the Estimation of Silica. Travers. {Comptes rend., 
1921,173, 714-717.)—This method is based on conversion of the silica into alkaline 
silicate, precipitation as potassium silioofluoride, which is insoluble in a solution 
containing 15-20 grms. of potassium chloride per 100 c.c., and titration of the moist 
precipitate, at the boiling-point, with ^-potassium hydroxide solution free from 
carbonate, with phenolphthalein as indicator t—K^SiF^ + 4KOH = 6KP + SiOg + 2 II 2 O 
(c/. Hilemann, Zeitsch. anorg. Chem., 1906, 61,159). The alkaline solution of the 
alkali silicate is treated in a silver dish with at least 1 grm. of potassium fluoride 
per 0*15 grm. of silica present, an excess of 2 c.c. of ordinary hydrochloric acid over 
the amount required to produce neutrality towards methyl orange being then added, 
and afterwards at least 7-10 grms. of solid potassium chloride per 50 c.c. of liquid. 
The potassium silicofluoride is collected on a hardened filter-paper supported on an 
ebonite or papier-mach4 funnel and is washed with either 20 per cent, potassium 
chloride solution or 50 per cent, aqueous alcohol until the washings fail to react 
acid towards methyl orange, and afterwards titrated with standard potassium 
hydroxide solution: 1 c.c. of ^-potassium hydroxide corresponds with 0*005 grm. of 
silica. The proportions of silica present in the potassium chloride employed and in 
the potassium hydroxide used to convert the silica into alkali silicate are determined 
by a blank estimation and applied as a correction. With quartz or a silicate the 
silica is converted into alkali silicate by fusion with potassium hydroxide in a silver 
crucible, the mass being taken up in water and filtered boiling into a silver dish; the 
cold solution is then treated as described above. When alumina is present, 
insoluble alkali silico-aluminate is formed and remains on the filter; in this case the 
moist precipitate is placed in the filtrate, nitric acid is used for the neutralisation 
instead of hydrochloric acid, and potassium nitrate is taken in place of the chloride, 
so as to avoid formation of silver chloride owing to the crucible being slightly 
attacked. The method serves for the estimation of silica in presence of fluorine, and 
if the proportion of fluoride present be sufficient, potassium fluoride need not be added. 

T. H. P. 

Eatbnation of Thiocyanates in the Presence of Salts Precipitated 
by Silver Nitrate. A. Dubose. {Ann. CMm. anal, 1921, 3 , 297-298.) —In 
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cases where salts yielding precipitates with silver nitrate are present (e.p., in 
ferrooyanide mother-liquors), it is impossible to titrate the thiocyanate with silver 
nitrate. The author, therefore, oxidises the sulphur present in the thiocyanate 
to sulphuric acid, and estimates this as barium sulphate. As an oxidising agent 
a neutral solution containing 2 grms. of active chlorine per 100 e.c. is prepared by 
electrolysing sodium or magnesium chloride, a suitably cooled anode being used. 
For the estimation a quantity of the sample (equivalent to 0-2 to 0'4 grm. of barium 
sulphate) is dissolved in 50 c.c. of water, 50 o.o. of barium chloride solution (4 per 
cent.) are added, and then 50 o.o. of the oxidising agent, with constant agitation; 
after standing for ten minutes the liquid is acidified with hydrochloric acid, and the 
barium sulphate precipitated, washed, etc., in the usual manner. Any soluble 
sulphides present are converted into insoluble sulphides and removed before the 
estimation of thiocyanate, whilst any sulphates are estimated separately and 
an allowance made. The method has given concordant results in the analysis of 
residual liquors from the manufacture of ferrocyanides. B. G. P. 


PHYSICAL METHODS, APPARATUS, ETC. 

Determination of Surface Tension from the Rise in 
Capillary Tubes. S. Sugrden. (7. Chem. Soc., 1921, 119, 1483- 
1492.)—Considerable errors have been introduced in many determina¬ 
tions of surface tension by the capillary-tube method owing to the 
wide tube used not being large enough to give a plane surface from 
which to measure the rise. The use of very wide tubes is inconvenient 
and requires large quantities of liquid. The method proposed by the 
author depends upon the difference of level in two capillary tubes, and 
eliminates this source of error. The apparatus illustrated is easily 
made and admits of very accurate results. Two narrow pieces of 
quill tubing of different diameters (tested by the microscope and by a 
column of mercury for uniformity of bore), 5 oms. in length, are fused 
together on to a piece of glass rod A, and a small hole is blown in the 
base of each. The whole is supported in the wide tube G as illustrated. 
The difference in level (H) is measured with the travelling microscope, 
and the surface tension (y) is calculated from the equation, 

where and 5, curvature of the meniscus in the 

tubes of radius and r,; D is the density of the liquid, and d that of 
the level of the air and /ot vapour; g is the acceleration due to gravity. 
Tables are given for calculating 5^ and 5, when and are known. 
The theory of the capillary-tube method is also discussed. 


;h 
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Determination of the Calorific Value of Coal. F. S. 
Sinnatt M. B. Craven. (Lancs, and Cheshire Coal Research 
Assoc,, 1921, Bulletin 10, pp. 23.)—The calorimetric methods officially 
used by the Association are: (a) by means of the sodium peroxide 
calorimeter, and (fi) the bomb calorimeter. With the former ap¬ 
paratus a mixture of granular coal and sodium peroxide is burned in 
a closed nickel crucible immersed in water (c/. Parr, J. Ind. Eng. 
Chem,, 1919, 2, 235), whilst with the bomb calorimeter, the Mahler- 
Kroecker and the Mahler-Cook forms of which are described, the coal 
is burned in compressed oxygen. The Mahler-Cook calorimeter has 
several advantages over the other form; it consists of a steel bomb 
immersed in a copper vessel containing water, and has a stirrer 
actuated by a small electric motor. The bomb has a water-equivalent 
of about 650 grms. as compared with 370 grms. for the Mahler-Kroecker bomb. 
Its head consists of a powerful hexagon nut, fitted by means of a special spigot 
joint. A, so that the crucible and its contents are not disturbed during manipulation, 
as is the case with the Mahler-Kroecker form. Since the lead washer is not rotated 
when fixing the head, the wear on this part experienced in the Mahler-Kroecker 
apparatus is avoided. Inlet and outlet tubes, with cone valves G, are fitted to the 
head, and the platinum or silica crucible D, suspended in the centre of the bomb, is 
provided with a platinum wire connected with a source of current for ignition of the 
coal. The valve for the introduction of oxygen is controlled by a hand-wheel, B, 
3 inches in diameter. The whole apparatus is enclosed in a chamber with a sliding 
glass door, outside of which are a cathetometer for reading the thermometer, the 
motor for actuating the stirrer, and the switches and resistance for regulating the 
igniting current. For accurately determining the water-equivalent of the apparatus 
a substance of known calorific value, preferably benzoic acid, is employed. After 
the completion of a combustion the gases are allowed to escape, and the bomb and 
head washed out with distilled water, the liquid being titrated with sodium 
hydroxide solution, with methyl orange as indicator. It is then slightly acidified 
with hydrochloric acid, filtered, and treated with barium chloride solution, and the 
percentage of sulphuric acid calculated. By deducting the volume of sodium 
hydroxide solution to which this is equivalent from the volume used in the titration, 
the percentage of nitric acid formed by the combustion may be deduced. If the 
percentage of sulphur present in the coal is known, the amount of sulphuric acid 
formed may be accurately calculated, the barium chloride precipitation being thus 
avoided. The amount of sulphur remaining in the ash is small, and, if the ash does 
not exceed 10 per cent., the error introduced by this rapid modification is not im¬ 
portant. Details are given of the various corrections to be applied in accurate 
determinations. T. J. W. 
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REVIEWS- 

The Phtbioal Pbopbeties of Colloidaii Solutions. By E. F, Bubton. Second 
Edition. Pp. viii 221. London: Longmans, Green and Go. Price 12 b. 6d« 

The new edition of Burton’s work forms a welcome addition to the rapidly 
rgrowing literature of colloids. The comparative novelty of the subject, and its 
bearing on many and diverse branches of science, has led to its being treated by 
authors with widely different training and predilections, and it is of interest to 
see the treatment accorded to it by the physicist. It is, no doubt, natural that the 
latter should prefer one main class, the suspensoid colloids—with which the book 
concerns itself almost exclusively—since they have been the subject of brilliant 
theoretical investigations. 

These receive full justice in the present work. A long and admirable chapter 
is devoted to the Brownian movement, in which the work of v. Smoluchowski, 
Einstein, Langevin, and Perrin is summarised lucidly. The author makes an original 
contribution by demonstrating why the law of logarithmic distribution cannot hold 
for any but small heights—a point, occasionally raised by intelligent students, and on 
which the existing textbooks preserve reticence. The theory of the ultra-microscope, 
and of the optical properties of systems of small particles, is also given very fully. 
In this connection the extremely curious case of the blue sulphur suspensions (de«, 
blue in transmitted light) described by Porter and Keen (1913), and quite recently 
(1920) by Auerbach, might have been mentioned, as presenting a problem of 
extraordinary difficulty, which awaits attack. 

The treatment of the electrical properties, a portion of the subject which owes a 
good deal to the author, and of the cognate phenomenon of electrolyte coagulation, is 
equally full and clear, and the author gives due weight to recent criticisms of the 
“valency rules.” He still, however, considers surface tension an operative factor in 
coagulation or coalescence, a position criticised—effectively, as it seems to the 
reviewer—by Zsigmondy, and ignored by v. Smoluchowski. 

The investigations of Debye and Scherrer (begun in 1917) on the structure of 
ultra*microBcopic particles as revealed by X-ray interference should also have been 
mentioned, as the proof that such particles have the same space lattice as, say, solid 
gold or silver, is of the greatest interest. 

This, and a few minor omissions, in no way detract from the value of the book, 
which is to be thoroughly recommended to every serious student who is not deterred 
by formulas containing even complex quantities. The style and printing conform to the 
high standard of the series, and the proof-reading has been quite exceptionally 
oareful. Emil Hatschek. 

Factoby Chemistby. By W. H. HAWiiEs, M.Sc. Pp. 59. London: Longmans, 
Green and Co. Price 4s. 6d. net. 

The reviewer is often tempted to quote, “ A little knowledge is a dangerous 
thing,” but is generally restrained from doing so by the fear of being thought 
commonplace, or perhaps by the feeling that all knowledge is useful and that any 
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attempt to popularise chemistry is in some degree commendable. Unfortunately,, 
perusal of the present little book, ** especially designed for factory men interested in 
the study of chemistry as it bears on the various operations in factory practice,** 
seems likely to prove more dangerous than helpful In the short space of 69 pages 
(small pages of comparatively large type at that) it is rash to attempt even a rough 
outline of the essential framework of chemistry, and when one considers that this is 
attempted in the first 86 pages, leaving the remainder for qualitative analysis, it is 
obvious that the attempt is foredoomed to failure. There are already available many 
excellent elementary books on chemistry; the present seems superfluous and more 
likely to prove harmful than otherwise. E. G. Felly. 

The Electbio Pubnace. By J. N. Pbing. Pp. 485 . (Monograph in the series 

by Sir E. Thobpe, C.B., P.E.S.) London: Longmans Green and Co. Price 

328. net. 

The progress in electric furnace design and operation both for electro-thermal 
and electrolytic purposes has, during the last few years, been extremely great—a 
fact which is well exemplified by reading this volume after a glance at Dr. Pring’s 
previous publication in this field. In 1908 his previous work, a small volume to the 
Gartside Scholarship electors, appeared, entitled “ Some Electro-chemical Centres,** 
io which typical applications of the electrical methods were discussed. In the 
present volume the reading matter, which is illustrated with excellent drawings and 
photographs, is equally divided between the design and operation of various types of 
furnaces and their application to high temperature chemistry. 

To the analytical and research chemist the chapter on experimental furnaces, 
and more especially the brief description in another part of the volume of the 
Northrop Induction Furnace, will prove of interest. In this ingenious furnace any 
object may conveniently be heated in its container—a piece of metal in a glass 
globe without the insertion of any leads or electric contacts. The chapters on the 
exact measurement of temperature, on furnace refractories, and on the heat losses 
through walls and electrodes, form one of the most valuable features of the book, 
since they deal with points frequently neglected, even by careful investigators, and 
on which reliable data are not readily attainable. 

The chapters on power supply, both water and steam, contain pre-war working 
cost and post-war estimates derived from various sources. The possibility of 
enlarging the English electro-chemical industry by further utilisation, on the one 
hand of river power or tidal energy, as in the contemplated Severn barrier, and, on 
the other, from coal, is fully discussed. Calculations based on what is generally 
termed the low ^temperature carbonisation process have always to be received with 
caution. From the national and scientific point of view the process is fundamentally 
desirable, but economically must still be considered distinctly hazardoua Owing 
to the small hourly output per cubic foot of retort space in the plant, and the 
possibility of extreme fluctuation in by-product prices, most of the attractiveness of 
the proposal is lost, unless smoke-abatement legislation, either municipal or national, 
assures a market for the solid fuel produced. 

The chapters on carbide man^aeture and nitrogen fixation are short, compre- 
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beneive, and olear, although the fteotion on the Haber process is, un^ortunateiy^ 
somewhat limited. In discussing the effect of poisons on the platinum catalyst 
employed in the catalytic oxidation of ammonia, phosphorus is included. The more 
recent investigations in this field have shown that in this reaction, presumably on 
account of the somewhat elevated temperature, no anti-catalytic effect can be 
observed. 

Over 120 pages are devoted to electro-ferro-metallurgy, and it is in this field that 
electrical methods have made the most striking advances during the last decade. 
Both the thermal and hydro-metallurgy of zinc are described; in the former section 
the blue powder problem is given scarcely adequate treatment, although a problem 
more cogent to the subject-matter of the volume than the second section. This is 
altogether a very readable book. Ehic K. Bideal. 

Perfumes, Essential Oils, and Fruit Essences used for Soap and Other Toilet 
Articles. By Geoffrey Martin, DSc., FJ.C. Pp. viii + lSS. London: 
Crosby, Lockwood, and Son. 1921. Price 12 b. 6d. net. 

In the preface to this work we are told that there exists a need for a short and 
clear account of the principal scenting substances used in practice, especially in the 
soap industry, together with practical directions for testing them, so that the works 
chemist or the manufacturer can speedily find the article he desires, and also test its 
qualities by a determination of its contents. ** This small book is written to supply 
this requirement.” 

The work is divided into thirteen short chapters, the first commencing with a 
reference to the literature of the subject. It is an unfortunate start, as the 
Chemistry of Essential Oils is referred to in its second edition, 1908, whereas 
there is a third edition dated 1918, and a fourth edition dated 1921. Gildemeister 
and Hoffmann's second edition is only quoted as the 1910^ edition, whereas there 
were two volumes published in 1913. In this chapter five pages are devoted to a 
table containing Erdmann’s classification of perfumes, which is obsolete, useless, and 
fragmentary. 

The manufacture of essential oils and perfumes is dismissed in two pages of 
letterpress. In a few lines a method of expression of essential oils is described, and 
this is followed by the statement that “ the rinds of such fruits as limes, lemons, 
oranges, bergamots, are rich in essential oils—the so-called citrus oils—and much 
attention has been directed in recent years to expressing these oils economically from 
them, an object all the more important, as these rind's are, to a great extent, a waste 
product.” 

Not a hint of the method by which lemon and orange oil are, in fact, prepared, 
is to be found, and to speak of these fruits as waste products hardly shows much 
acquaintance with the industry. 

Chapter III., about 17 pages, is devoted to the description of ** Essential Oils 
and other Vegetable Perfumery Substances.” This chapter contains a series of short 
monographs on a selected number of essential oils, etc. The constants quoted are^ 
in the main, accurate, but the remarks made do not indicate a very close acquaintance 
with many of the articles described. 
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Under Benzaldehyde, the only test suggested for chlorine is the practically 
obsolete one of burning filter-paper impregnated with the oil, under an inverted 
beaker. This test, of course, will not disclose chlorine in the quantities which 
commercial samples have for some years past contained. 

We are told that “ artificial hyacinth consists of secret blends of various in¬ 
gredients. St 3 nrolene and styrolene derivatives possess odours resembling that of 
natural hyacinth, and probably form the basis of these preparations admixed with 
terpineol and other artificial ingredients.** This would scarcely help the practical 
man, since phenyl-acetic aldehyde is one of the most important of the artificial per¬ 
fumes known. 

We find that lemon oil is often adulterated wifch turpentine and with oil of 
drange.*’ 

Lemongrass oil is said to be frequently adulterated with turpentine. The 
reviewer has examined many hundreds of market samples, but has never found or 
heard of this adulterant. 

Artificial neroli oil certainly should contain a little indol, but 30 per cent, is, 
with this evil-smelling body, surely out of the question. 

The main constituents of patchouli oil are given as patchuliol (97 per cent.) and 
cadinene. It is difficult to know where this statement can be traced to. In 1904 
Schimmel and Co. published an investigation in which they stated that about 97 per 
cent, of the oil consisted of bodies that have no odour value, and that they had 
identified quite a number of bodies, which need not be reproduced here. Artificial 
Eore oils, ** being mixtures of oitronellol, geraniol, linalol, phenyl-ethyl alcohol, and 
citral,** would, we think, scarcely suit a discriminating perfumer to-day. West 
Australian sandalwood oil is stated to contain santalol as its main constituent, with 
esters of santalol, and santalal. Of this no evidence is available, and it is almost 
certainly inaccurate. 

In the short chapter on artificial and synthetic perfumery substances a clear and 
accurate distinction between artificial and synthetic perfumes is drawn. In spite of 
this distinction, the author classes as “ synthetic (simple) perfumes, many of which 
occur naturally in essential oils ** such bodies as geraniol, linalol, menthol, 
santalol, etc. 

Although ionone of commerce is and has been sold as 100 per cent, for many years, 
it is stated that it is usually sold in a 10 per cent, alcoholic solution. This ivas true 
in the bygone days before the patent expired, but is not so now. 

In this chapter, and in the chapter dealing with artificial fruit essences, no 
reference whatever is made to a large number of synthetics which have, during the 
past seven or eight years, appeared on the market, and which are used by nearly 
every experienced perfumer, and without which the distinctive character of his 
products would be lost. 

A good deal of space is devoted to formulas for perfumes, which are of the usual 
character, and are usefully collated for the practical perfumer—so long as he does 
not aim at being right up to date. Pour pages are devoted to the analysis of 
essential oils and perfumes. Obviously this is dealt with in mere outline, but we 
cannot cmiceive anyone determining the m.-pt. of an essential oil in the following 
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manner: Some of the solid oil or crystals is melted and sucked up a glass capillary 
tube, which is attached to the bulb of a thermometer immersed in a bath of water, 
glycerine, or oil. The temperature of the bath is increased until the crystals in the 
tube melt and rise to the surface. tih 6 is regarded as the m.-pt.’’ This book is very 
disappointing, and it is difficult to see what class of works chemist or manufacturer 
it will seriously assist if he really wishes thoroughly up-to-date knowledge, and 
anything more than a rudimentary acquaintance with the examination of his raw 
materials. Ernest J. Pabby. 


Forensic Chemistry. By A. Lucas, O.B.E., F.I.C. Pp. vii + 268. London: 

Arnold and Co. Price 15s. net. 

When the author’s small book on legal chemistry was reviewed in the Analyst 
(1920, 45 , 245) it was suggested that as th re was no English text-book on the 
subject, that collection of notes might well be made the nucleus of a general treatise 
on forensic chemistry. The present work is the outcome of that suggestion, and the 
wealth of new material which has now been made available will be welcomed by 
both the chemical and medical professions. 

As Director of the Government Laboratories at Cairo, Mr. Lucas has had excep¬ 
tional opportunities for applying scientific methods to the investigation of every 
description of crime, and, although such work does not come as a matter of routine 
to many chemists, there are few who do not, at some time or other, have to solve 
problems coming within the scope of the subject matter of this work. 

The book is divided into a short introduction and twenty-one chapters, con¬ 
veniently arranged in the alphabetical order of their contents, and has a good index, 
and at the end of each chapter up-to-date references are given to the cognate 
scientific literature. 

The introduction contains a concise outline of the precautions to be taken in 
ndling and examining “ exhibits ’* to be produced in court, and of the way in which 
the evidence should be presented. Incidentally it is pointed out that no attempt 
should be made to demonstrate an object under the microscope to a judge or jury, 
since it will only cause confusion in the minds of those not trained in the use of 
scientific instruments; and in this connection it is recalled that in the Maybrick case 
the judge, after trying in vain to examine an arsenic deposit with a lens, remarked 
of that instrument that it was very difficult to handle. 

The reviewer's experience is quite in accordance with this caution. Where 
demonstration of minute objects is required it should be given by means of enlarged 
photomicrographs. 

The chapters of the text deal, inter alia, with the investigation of blood-stains, 
bullets, clothing, dust and dirt, documents, fibres, finger prints, poisons, preservation 
of the body after death (including some interesting original observations on mummies), 
robbery from letters, and tobacco. Some of these subjects are also of a medical 
character, and in such cases the author has restricted himself to the chemical and 
general aspects. 

The chapter on blood-stams, which includes the latest work and conclusions 



